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with KAYLOCK 

All-metal scIMockine nuts ® 

Internal/exfernal wrenching Hex Nuts 

USE OF— Infernol/externol wrenching Hex Nuts: 

• Strengthens points of potential fatigue failure. 

• Saves material, space and weight. 

• Eliminates wrench damage to surrounding moterial. 


Moke use of these weight, space, ond cost-saving feolures b/ incorporating 
KAYIOCK inlerrsol/external wrenching self-locking Hex Nuts in your designs. 


Keylock Hex Nuts conform to oil three Air Force-h 
AN364, AN36S ond the new low height Nolionol Air 


Complete line of Kaylock all-metal 
nuts avoiloble in steel or cerrosion-r< 

Cofo/og sent on request— 

Koynor Mfg. Co., inc.-Koylock Division, Dept, KL, Box 2001, Terminc 


ivy standards: AN363, 
raft Stondard NAS679. 

tif-locking 
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They scan the sl^ with an 

ALL-SEEING EYE 


Carrying the largest radar antenna 
ever borne aloft, the airship can 
guard our sky and sea approaches 
for days and nights on end- 
through snow, wind and rain — 
without relief or refueling. 

Only the airship can do it. 

Developed by Goodyear Aircraft for 
the U. 5, Navy, this flying sentinel can 
seal our skies against the danger of 
surprise attack. For its giant radar 
antenna affords a sensitivity and scan- 
ning range unmatched by other air- 
borne devices. 

Moreover, iu capacity for riding out 


the weather with minimum crew 
fatigue makes the airship unique 

Proof: Naval airships recently main- 
tained their radar posts for ten con- 
secutive days and nights— through the 
worst Atlantic storms in 75 years. 

And the airship has other important 
advantages. It's thrifty with fuel, It’s 
adaptable to a wide range of operating 
conditions. It provides greater living 
comfort for the crew. 

Most important; U can do an effective 
job with fewer units than any other 
type of airborneearly-warning vehicle. 


To the U. S. Nary and the Continental 
Air Defense Command belongs much 
of the credit for development of this 
modified Goodyear ZPG-2W airship, 
In the years ahead, millions of Ameri- 
cans may sleep better because its crews 
are alert and on guard. 

\L;/' 

good/Yea^x 

AiRdurrl 

Akron,Ohio,andLilchfieldPark,Aritona 
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Have You a Difficult 

PLATING 

PROBLEM? 

Let our experience solve your plating ptoblema.' 
For twenty-eight years, we have specialized in 
the finest types of precision plating. 

Out technical knowledge, unexcelled plating 
facilities, and experience gained in working out 
customers’ problems combine to offer you the 
best plating you can buy. 

You’ll be completely satisfied with Miccro Certi- 
fied Plating! 


NATIONWIDE SERVICE 
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[Coiid'tiuecl from page 5) 

Nov. 20-22— ?0lh Meeting, Aviation Dis- 
tributors and Mamifactiiicis Assn., Shcro- 
ton-Cadilbc Hotel, Detroit. 

Nov. 25— Board of Directors Meeting, Air 
Trsnspoit .\ssii,, Slaticr Hotel, \\'3sliiiig- 
ton, D. C. 

Nov. 26— .\nniial Mcnibersliip Mccline, .Mr 
’Iramjwrt -\ssn., Statlcr Hotel, VX'ash- 
iirgton, D. C. 

Nov. 2S-30— \nmial Snowbird Soaring Con- 
test, Harris Hill, Elmira, X. Y. 

Dec. 2-5— -\mcriean Rocket Society, annual 
ineetinf. Hotel Statlcr. Ne'e York, 

Dec. 3--I— Hnnian Faelon in Svsteins Engi- 
neering. Insblutc of Radio Engineers & 
Human I 'aetors Society ul .\inenca, Penn- 
Sherrrood Motel, riiiladtlpliia. Pa. 

Dee. 4-5— Srnipusiuin tm bieli temperature 
strain gages, .\crorrantical Structures Lab- 
oratory, Naral ,\lr Materiel Center, Plnla- 
dciphia 12, Fa. 

Dee. 9-13-1937 Eastem Joint Coinpnler 
Conference and Exbibit, Sberaton Park 
Hotel, Washington, D. C. 

Dec. 16-18— ,\it '1 raffic Control Symposium, 
■nic Mission and Methods of the ,\it- 
wavs Modemijation Board." sponsored 
by Franklin iirstitnte, Philadelphia, Pa. 

Dec. 18— Gas Turbine Development speaker: 
Rear .\dni. S. B. Spangler, USX, Ait De- 
velopment ft Materiel Center, at Engi- 
neers Club, Philadelphia, Pa. 

Jan. fr8— Fourth .National Symposium, Elec- 
tronics Reliability and Quality Control. 
Hotel Statlcr. kk'ashtnglon. D. C. 

fart. 14-15— Yankee Instrmneut Fair & Sym- 
posium, sponsored by Instrument Society 
of .America (Boston,' Connecticut k’alley 
and Falibcld County Sections), Hotel 
Bradford, Boston, Mass. 

Jan. 20-Fcb. 7— .Vviation Institute for Com- 
mercial Carriers and Business Pilots, Uni- 
versitv of Soulhcin California, Los An- 

Jan. 29-31-I'outlh .Annual Meeting. Amer- 
ican .Sslronautical Society, N. Y. C. 

Jan. 30-31— .American Society for Fngineer- 
iiig Kdnealion. lOjS College-Industry 
Conference, Unis’crsitv of Miefiigan, -Ann 
Arbor. Mich. 

Jan. 30-31— Seventh -Annual Instrument 
Short Course, sponsored by Sontbem 
California Meter .As-rocialiun and Los An- 
geles llailxir Junior College, at Los -An- 
geles Harbor College. AA'ilmington, Calif. 

Mat, 17-20— Joint .Aviation Conference. 
.American Rocket Society --American So- 
ciets’ of Mechanical Engineers, Statlcr- 
Hilton Mold, Dallas, Tex. 

Mat- 17-21-195S Nuclear Congress, man- 
aged by .Ameiican Institute of Chemical 
Fn|mc'ets, 23 AA’. 43 St-. New A’ork 36, 
X. Y. 

Mar. 24-29— Fourth International Instru- 
ment Shoss', Caxton Hall, AA'estmiustcr, 
London. 

Apr. 17-18-RFC-RN.AS Reunion. (AA'orld 
AA'ar 1). Toronto. Canada. Ciinlact: C. B. 
Slcnning, Chairman, 1-49 South Dris'c, 
Toronto 3. 

Apr. 17-18— Institute of Emiionincntal Fn- 
gincers. Second Annual Technical Meet- 
ing- New' A'orker Hotel. New* A'ork. 

Apt. 22-24—1938 Electronic Components 
Conleremc; theme; "Reliable .Applica- 
tion of Compoiient Parts." 
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Upstream! 


Most people watching a salmon swim upstream 
wonder how he does it. Seems like a lot of cxcrlion 
to move from one wet spot to another. To the 
salmon, though, the compulsive drive upstream 
cannot be denied. 

The titanium industry also has been fighting up- 
stream these past five years. A succession of pro- 
duction rapids and metallurgical waterfalls have 
been surmounted. The dangerous hydrogen whirl- 
pool was successfully skirted. The industry has now 
moved through the less white headwaters to fully 
competitive equality with other structural metals, 

Titanium alloys of high strength, light weight 


and outstanding corrosion resistance are available 
from T.M.C.A. in ail mil! forms and in a full 
range of sizes and gages — sheet, bar, billet, extru- 
sions, tubing and wire. Special heat-treated sheet 
of very close gage and flamess tolerances is in 
production for advanced aircraft and missiles, 
Further expansions of sponge production and 
metal finishing facilities at T.M.C.A. are bringing 
titanium within reach of an ever-expanding market. 
Technical information and specialized engineering 
services are available for solving those applications 
having a strength, weight or corrosion challenge. 



TITANIUM METALS CORPORATION OF AMERICA, 233 Broodway, New York 7, N.Y. 



■ |\ |l I “DESIGN SIMPLICITY” 

A U U L FOR PERFORMANCE RELIABILITY 

New Steel Body, Miniature, Solenoid Operated 
Directional Control Valves 



SPECIFICATIONS 

Non-Interflow, 

Low Surge Design 
Types I & II Sys. {— 65'F 
to +160*F4 +275‘F) 
Corrosion Resistant 
Construction 

Operating Pressure Range; 
250 to 3000 PSI 
Total Pressure Drop: 

60 PSI at Rated Flow 
Internal Leakage; 

10 cc/ Min. Max. at 90'F 
Solenoids: Continuous 
Duty, Single Dry Coil, 

18 to 28 V dc operation at 
-60«Fto +275* F 
Current Drain; 

1 Amp Max. at 28 V dc 
Performance and 
qualification based upon 
Oil, Specification 
MIL-0 5606, but suitable 
for other fluids 


Compared with 
similar valves having 
aluminum bodies and 
steel components, these 
new valves provide : ► 


Vs number of seals 
Va number of parts 
Va space requirements 
Va weight 


DESIGNED FOR EXTENSIVE STANDARDIZATION OF PARTS 


VARIATIONS 2«i 



|i I PRECISION 
|L L PRODUCTS 

DIVISION OF GENERAL METALS CORPORATION 


Dteigners, Deoelopers, Monufi 


a of Hydraulic, Pneumatic, Fuel. Mechanical and Elect 


nent, and Line Supports 



Temco’s target drone "Teal” takes to the air 
to sharpen aim of Navy pilots 


ANOTHER 

FIRST 


The XKDT-I, ‘Teal," designed and developed by Temco 
as a low-cost, expendable target system, recently made 
its initial flight to become the nation's first successful 
rocket-powered target drone. Carried aloft and launched 
by an F3H-2M Demon fighter at 20.000 feet, the “Teal" 
held a straight course for almost eight minutes , , . the 
first flight of such duration for a drone using solid-propel- 
lanl fuel. Also, the event was the first successful con- 
trolled launching of such a device from swept-wing 

Capable of operating near the speed of sound at altitudes 
up to 50.000 feet, the "Teal” will serve as a target for 



AIRCRAFT CORPORATION • DolUu.Texae 


air-to-air missiles and other defensive devices carried by 
Navy aircraft. It is a Temco development from initial 
concept to flight readiness, and an outstanding example 
of Temco’s engineering and production capabilities.- 
The experienced engineer who seeks the challenge of a 
growing organization, pJus the prestige of a soundly estab- 
lished company, will find his opportunity at Temco! 

In Engineering. The Best Opportunities Are in Aviation 
in Aviaiion, The Besi Opportunities Are At Temco 
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NEW ONE INCH JET TACHOMETER INDICATOR 


with Integral Aviation Red Snap-in Lighting 


A circle only 1" in diameter on the instrument 
panel — that’s all Norden-Ketay’s new IT-2 occu- 
pies! The ingenious engineering that accomplished 
such extreme size reduction has packaged a com- 
bination of important advantages in this new 
tachometer indicator design. One of these improve- 
ments is the integral aviation-red lighting, whicli 
is now provided by three snap-in bulbs. Replace- 
ment of burn-outs is, literally, a “snap" compared 
to the older method of detaching leads and solder- 
ing in new bulb connections after breaking her- 


metic seal. The new IT-2 Tachometer Indicator 
meets Air Force specifications, including MIL-L- 
25467A. Here is another Norden-Ketay advance 
that is part of the overall integration of engine in- 
strument display. These new advantages extend 
the aircraft designer’s capabilities in achieving 
higher standards of performance. 

SPECIFICATIONS: Reodoul: CSRPM in 0-110% range ( 100% 
= T200 RPM ). Diameter: I". Length: 5". Accuracy: 
I 2%. 0()ero(ing temperature range: — 55* to -1- 70*C. 
Hermetically scaled. Lighting: 5 VDC Mii-L-25487A. 
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Send for this important brochure! 


Learn how a versatile Jupiter^ 
gas turbine engine can help solve your 
power problems 


SOLAR'S 500 HP JUPITER gas turbine 
offers a radical new power concept 
for forward-looking businesses. One 
of the simplest of all heat engines, 
it provides reliable power for a wide 
range of military and commercial 
applications— including boat propul- 
sion, mechanical drive, power gen- 
eration and others. New users praise 
its high power-to-weight ratio, its 
instant starting even under severe 
temperature extremes, its easy 
portability and low maintenonce 
requirements. 


Solar has prepared a colorful 
24-page booklet giving full details 
about the Jupiter. It contains all 
of the information necessary to 
acquaint you with the many advan- 
tages of this exciting new engine— 
and it’s yours for the asking. Learn 
how this power plant of the future 
can go to work for you— todo^f Solar 
Aircraft Company. San Diego 12, 
California. Designers, developers 
and manufacturers of gas turbines, 
expansion joints and aircraft engine, 
airframe and missile components. 


[ SOLAR'^„.„.~j 

I FOR NEW lUPirER BROCHURE, NUIl TO, | 

I Dtp). 0'106, Solar lircrift Company. I 
I San Diega 12, California. j 


L - IZ-l 

ENOIOai^S^AHyp, Unlimit^^^opaar^- 



PURPOSE: To compare the endurance of several commercial vibra- 
tion isolators used in the aircraft and missile electronics field. Test 
was conducted by an independent laboratory, 

TEST CONDITIONS: Three competitive models, in sets of four 
mountings each, were placed under loads of 16 pounds and vibrated 
simultaneously at frequencies from 5 cps to 44 cps at a double 
amplitude of .060". 

RESULTS: At the conclusion of the test only the Lord Temproof 
Mountings had functioned 425 hours and were still in service— 
with no significant change in vibration characteristics. Mounting 
"A” failed in less than 20 hours . . . mountings “B" and “C” failed 
in less than 60 hours. 


- I M I I I I I I I I I I I I I II I I I I I I [ I 

test proves superior endurance 

of LORD 


LORD TEMPROOF MOUNTING 


CONCLUSION: "The Lord Temproof Mounting is more durable 
than the other vibration isolators tested.” 


Why handicap fine equipment with vibration isolators that provide 
less than the best performance? For further information, contact 
your nearest Lord Field Engineer, or the Home Office, Erie, Pa. 


ATLANTA, SEORSIA . CEdar 7- 1123 
BOSTON. MASS. • HAncock 6.9135 
CHICASO, ILL..MIchl3»i 2-6010 
CCeveLANO, OHIO SHadysidk 9-31 


PHILADELPHIA, 


DETROIT. MICH. .TRInIty 4-2060 
KANSAS CITV. MO. . WEstgort l-Olsa 
LOS AN6ELES. CAL.- HOIlywocd 4-7593 



LORD MANUFACTURING COMPANY • ERIE, PA. 
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At aircraft firewalls or in guided missiles . - . 
wherever high temperatures are encountered 
you can get full protection by using Cannon 
iteel Shell High Temperature, ^nectors to 


HEAT RESISTANT. 



Cannon Electric supplies both MS-K and FW 
fireproof typeset electrical connectors for the 
protection of vital circuits in flame barrier 
applications. 

The fireproof test of Military Specification 
MIL-C-5015 assures that a connector will 
carry a specified current for 5 minutes and 
prevent the passage of flame for twenty min- 
utes while being subjected to a flame of 
2000°F. Cannon AN-K Connectors meet this 
specification. 

In addition to firewall plugs Cannon Electric 
has developed connectors that operate contin- 
uously up to 1000° F, Developments are under 
way that will Increase the temperature range. 
We would like to suggest that you will find It 
well worth your while to consult our engineer- 
ing personnel for full information on the new- 
est high temperature connectors available. 

For an Interesting discussion of the broad 
subject of "Reliability," write for Cannon 
Bulletin R-1. 


O 41 ^^^ Mor« Ik.n 23,000 C^rian 

• 7 . o 




IN ELECTRIC C0„ 3200 KsBIti 


os>n|<lis 3t, Uiifirk'n. F 





Five times 

the population of 

London and New York 


1 HE world's two most populous cities would have to become five 
times larger to accommodate all the passengers that flew the world's 
scheduled airlines last year. There were 80,000,000 of them — some 
15% more than flew in 1055. And the number of airline customers 
is expected to grow to 90,000,000 in 1957. 

As passengers and load factors increase, so does the need for new 
and better aircraft — serviced by new and better petroleum products. 
Esso Marketers provide the growing aviation industry with highest 
quality fuels and lubricants, perfected by 50 years of Esso research. 


A Good Sign to Fly to 


B OUT OP 10 OF ALL 


IE WORLD'S INTERNATIONAL 


.INES USE ESSO AVIATI 


PRODUCTS 


CAPABILITY 



With us, capability is the sum total of many fac~ 
tors; an applied combination of our modern 
industrial iuslallntiona. Iiiglily skilled manpower, 
and tightly knit organiaationa! apirit! 

That spirit is an Intangible. It can’t l>e measured 
specifically like our man or machine power — but 

. , , capability to wage an ’‘all-out” aasault on 
difficult production design problems. 

. . . capability for coiislnnt research and develop- 
ment of new methods of manufacturing products 


. , . capability to meet ripd sjiecilications and 
exacting delivery schcdidcs. 

. . . capability for devoting and channeling all our 
experience to a project — no matter what the sixe. 
, . . capability of quality volume at the lowest 
possible cost. 

Evidence is the J-S7 , . , powerful turbojet engine 
we manufacture for the .Air Force to use in some 
of its latest and finest aircraft! 






from reasoning power 


A reasoning mind— man has always found 
this his most useful weapon when venturing 
into unknown fields. Today’s frontier— one 
of the greatest unknowns ever faced by man 
—lies in outer space. 

RMI, America's first rocket family, is 
uniquely qualified to help our country con- 
quer the new frontier. For this project will 
require more powerful and more efficient 
rocket propulsion systems than any yet de- 
signed. And RMI’s experience in the rocket 
power field extends back over 15 years . . . 
years in which RMI scientists and engineers 
pooled their reasoning power and knowledge 


to develop entirely new methods of propul- 
sion and to produce rocket powerplants for 
dozens of military vehicles. 

With this backlog of experience— and with 
an increasing staff of imaginative, reasoning 
engineers— RMI continues to blaze trails in 
many fields of rocket power: supersonic 
manned aircraft . . . versatile helicopters . . . 
catapults and test sleds . . . and missiles for 
defense and space exploration. 

Engineers, Scientists— Perhaps you, too, 
can work with America’s first rocket family. 
You’ll find the problems challenging, the 
rewards great. 
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How the Queen’s picture kept its charm 

/nfroc/uc/ng "FAXTAPE*'— focsim/7e on magneh'c fope 


We were entirely in accord with the British 
and Canadian points of view. Her Majesty's visit 
to Canada deserved special effort... which meant, 
from us an earlier-than-planned unveiling of mag- 
netic-lape facsimile recording. 

To msseminate phone-line news photos of the 
occasion, Ampex delivered F,\XTAPE number 


one to Canadian Overseas Telecommunication 
Corporation's Vancouver office. By recording pic- 
tures off the wire onto tape, C.O.T.C. was pre- 

E ared for retransmitting to overseas with no visi- 
le loss of quality — desirable for any subject — 
even more so for the Queen. 



A SLOW-SCAN COUSIN OF VIDEOTAPE 

Ampex’s FAXTAPE is to facsimile as Video- 
tape is to television. It records the electrical sig- 
nus used in picture transmission. Tape playback 
reproduces identical voltage patterns, retransmit- 
ting the picture and/or feeding a transceiver to 
make a negative or print. 

FAXTAPE is a versatile adaptation of an 
Ampex FR-1100 instrumentation tape recorder. 
FM-carrier electronics provide faithful amplitude 
reproduction for accurate grey-scale with a tape 
speed of 7S in/sec. matching phone-line frequen- 
cy response of 2500 eycles/see- A real technical 
achievement in the system is a tough, reliable 
time standard so precise that the drift is only one 
second per week. This keeps picture skew down 
to imperceptible levels. 

PICTURE TRICKS 

AND PRACTICAL ANSWERS 

For news photos, weather maps, documents 
and military data, picture quality no longer de- 
mands simultaneous transmission to all receiving 
points. From tape a second-generation facsimile 
is os good as the original. Even a third or fourth 
tape generation is entirely acceptable. 


For unattended receiving, FAXTAPE provides 
one whole hour of recording time per reel. Unlike 
a facsimile transceiver, magnetic tape does not re- 
quire makeready on each picture — and inciden- 
tally eliminates chance of wrong scanning speed 
or photo development errors. Voice instructions, 
coding and scale are recorded on the tape to- 
gether svith the picture itself. 

Lines and radio links can be used more effec- 
tively and economically with FA.XTAPE. Fac- 
simife can be collected on tape and held for avail- 
able line time or clear broadcast conditions. Also, 
when wider frequency bands are available, the 
tape can be speeded up many fold reducing trans- 
mission time accordingly. 

Tricks? FAXTAPE plays back an electronic 
picture. You can stretch it, shrink it. speed It up, 
slow it down, invert the grey scale, juggle the val- 
ues, or feed it all to a computer — subject only to 
the limits of humnn ingenuity. Any ideas? 


Can tee send you a brochure? answer ques- 
tions on a specific application? or mail more of 
this informalloe ad series direct? For any of these 
requests, phase write Dept. UU-9. 
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FIREBEE: "ENEMY” 

The most realistic “enemy” in the skies over 
America today istheRyanFirebee. This jet-fast, 
elusive target drone is being used to sharpen the 
sights of the men who man the nation’s air 
defense system and to evaluate the missiles 
upon which they rely. 

The Firebee flies at the high speeds and alti- 
tudes required to test the performance of the 
newest, most deadly air-to-air euid ground-to- 
air missiles. It possesses the maneuverability 
and extended duration needed to realistically 
simulate “enemy” intercept problems. 

Developed by Ryan for the Air Force (Q-2A), 
Navy (KDA-1) and Army (XM21), the Fire- 
bee is in volume production and operational use. 


JET OVER AMERICA 

It is being fitted with special radar and infra-red 
reflective devices for simulating varied target 
characteristics and providing broader missile- 
target compatability. The Firebee can be 
equipped with wing pods to carry added fuel... 
a warhead . . .photo or television reconnaissance 
gear. 

The Firebee is an example of Ryan’s skill in 
blending advanced aerodynamic, jet propulsion 
and electronics knowledge to produce a highly 
successful solution to a complex aviation prob- 
lem . . . meet a vital military need. Other exam- 
ples are the Air Force-Ryan X-13 Vertijet and 
Navy-Ryan AN/APN-67 automatic navigator 
for global jet flight. 
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Ballistic Missile Has Glide Potential 26 
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AIR TRANSPORT 


EaUIEMENT . . G. 1. OirlKIV 

lUSINESS nriHG . . ..E,wln l. luIMn 




26 Eornings Poinl Toward New Low. . . . 

28 Fore Probe Begins Next Week 

29 Chicogo-Mloml Route Proposed 

30 Russio-U. S. Bilolerol Progress 

31 Tu.114 

61 New Comet Version 

74 Shorllines 

96 Airline Observer 

Airline Income Table 



AERONAUTICAL ENGINEERING 
C144, Short Oesign Show Similority. . 48 

Reds Build New Helicopter 30 

Soviet's Floshlight C 33 

Flotcnr is Ator P3 Test Rig 37 

Red Progress Spurs Mochlning Study S3 

Flying Crone Ideas Submitted 64 

Soviet Designer Extols Mil-4 65 

Production Brlefirig 99 


AVIONICS 

New Ticketing Hondset 

KC*135 Aerial Command Post. . 

Omego Navigation Aid 

Lightweight Aircraft Computer. 
Changes in Avionics Industry.. 

Filter Center 

New Avionic Products 


EQUIPMENT 

Hydroulic Designers Fight Heat 69 

BUSINESS FLTING 

Comnnche Shews Stobllity. Ruggedness. 100 

Cessna Concels 620 Transport 115 

Private lines HI 


MANAGEMENT 
USAF Funds Ease Cutback. . . . 
New Industry Challenger. . 

Who’s Whore 

Industry Observer 

Washington Roundup 


EDITORIAL 

Newspopers Discuss Secrecy Issue. . . 21 



lOS ANGEtES.. C f. Ucfternclds. 



COVER: Piper .\ircrafl Co.'s new 5inglc<nginc, nll-mctal, font-place P.A-24 
Conianche is hi a price class fSlf.SOO. standard model) between the company's 
Tri-Pucer and its tsvin-engine Apaclic. .Airplane features laminar-flow wing 
section, horivxmtal stjbilutor and is powered bv a Lvcoining O-lSS.Al.A 180 
hjr. engine driting cmistant.s])ccd. controllable propeller.. Comanche has 
crnisiiig speed of 160 mjrli. I'AS at 7S9f |)owcr at 8,000 ft,; ecoiioinv cruising 
range is 1,100 mi. (For detailed .Aviation AVcck flight evaluation of Comanche, 
see pge 100.) 
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Rigidity! At equal weight, magnesium is 18 times stifier than steel 


Magnesium's unique combination of strength and light 
weight gives it some outstanding abilities as a structural 
metal. Take rigidity, for example. A magnesium bar has 
22 "H the stiffness of a steel bar uf the same dimensions. 

But stiffness increases as the cube of section tliickness. So, if 
thickness of the magnesium is increased to twice that of the 
steel, the magnesium bar will be over 70% more rigid— yet 
weigh only half as much- And if thickness is further increased 
until the bars are of equal weight, the magnesium bar will be 
1878%— or over 18 times— more rigidl 


Similarly, a magnesium bar of equal rigidity to an aluminum 
bar will weigh only 75% as much os the aluminum bar. At 
equal weight, the magnesium bar will be over twice as stiff. 
From these facts it’s easy to see that magnesium can do a 
structural job equal to or better than steel and aluminum- 
and with appreciable savings in weight— whenever it’s prac- 
tical to increase section thickness. For more information 
contact the nearest Dow sales office or write Co us. the 
DOW CHEMICAL COMEANV, Midland, Michigan, Magnesium 
Department. MA 1402A-1, 
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Newspapers Discuss Secrecy Issue 

Following arc dailv newspaper editorial comments on the issue of government secrccs' raised by the “off-tlic- 
record,” bchiiid-eloscd-doors remarks about Aviation Week by Robert Cutler, Special Assistant to the President 
for National Security .Affairs, and Loyd Wright, who headed tiic Commission on Government Securitv (AAV Nov. 
4,p,28): 


Unfair 

Washington Post and Times Herald 

It is a good thing that tlic House Goscrnincnt Informa- 
tion Subcoininittce is going to inscstigatc the reported 
assault made on the good name of .Aviation Week maga- 
zine because it disclosed that the United States had been 
able to track Soviet missiks- 

No in'cstigation would base been neccssars, however, 
if Robert Cutler, President Kisenhosser's Special Assistant 
for National Secunly Affairs, had made aiis charges that 
he had to make on the record, llicic is something about 
secret assaults upon the conduct of another that is repug- 
nant to those who belicsc in ordiiian standards of honorable 
behavior. Where such accusations arc required, let them 
be made openly. It is iwrheularly deplorable when persons 
enjosing tlic amplitude of eo'ctniiicntal power set afoot 
canards uf this kind agaiii.st those with whom tliev disagree. 
Such tactics cloud the charge itself in inaccuracy and deprisc 
the objects of it of an opportunits to make an answer. 

Mr. Cutler is well known us 'an adsocatc of the most 
extreme kind of secrecy about government operations. 
\\ hefhcr the national interest has suffered more from the 
public ignorance be has fostered or from the disclosures 
m publications lie dislikes might make a good topic for 
debate. Ilie merits of that dispute aside, the only honor- 
able course for .Mr. Cutler now is to put upon tlic record 
his sCCTCt and pris-.itc aswuiit upon Ihe good name of the 
officers of a publication who hmc as nnicli riglit as Mr. 
Cutler to chcrisii tlicir reputation for Imalty and patriotism. 

Careless Use of Nasty Word 

Tlu- Alilwau.eec Journal 

The magazine Aviaiion Wi.i;k reports that American 
radar equipment in 'I'utkey licips keep tab on Sos iet Russian 
missile firings. 

Loyd Wright, who headed a prcsidaitial commission on 
government security, almost blows up over the disclosure, 
ilc sees it as ''assisihig the enemy." lie renews his plea for 
a iaw lie wants to send newsmen to prison for disclosing 

Robert Cutler, Pre.sidcnt Eisenhower’s assistant on na- 
tional security matters, almost follows the Sputnik into 
space in exasperation, lie calls the report "shameful." Manv 
who heard him speak before some of the nation's biggest 
industrialists and defense producers the other dav savlliat 
he tailed it ■treason.” 

Why the blowup? Because, apparently, the American 
people were told a "secret.” It's a secret everyone else 
knew, of course. 'Hie Russians knew if. llic Turks knew it. 
Blit tlic American people didn't know it— even though it’s 
their radar. And telling tliem becomes "treason." Apparently 
a person who gives a spoonful of truth to the American 
people and threatens to disturb tlieir peaceful slumbers 
under the rock-a-byc-baby treatment of the Administration 


This is pretty careless use of a nasty word like "trcasoii." 
If it can be applied to those who merely say something the 
Administr.iticm would prefer not be said, what strong enough 
words can be found to apply to some of the goings-on in 
AA'ashington? 

What word is strong cnimgh to label our obvious defense 
bungling? What word to describe the refusal of our lead- 
ers to tell out people truths that have long been apprent 
to evnyoiic else in tlic world? M’liat word to brand the sirup 
under vvhicli Administration spokesmeii-somctiincs inctud- 
ing the President-try to cover up some of tlic hard facts 
of tile world? 

Tmth. the theory seems to be. is a fine tiling for evervone 
but Americans. Daddy, in tlic form of the .Administr.ition, 
will decide what .Americans can hear and what thev sliouid 
bciicvc-and tiic pap will be sweetened with homitics from 
Abilene and righteousness from Duck Island. 

I’hcrc will be sad days if Americans stand still very long 
for tliis sort of thing. 

Washington Calling 

Si. Louis Posl-Diaputeh Syndicate 

. . . What Washington lacks above all. is a positive 
rather than a negative news agency- U'hcn .Aviat ion Week 
magazine broke tlic story of .American radar ba.ses in Turkey , 
tliere was indignation in the .Administration, the reaction 
being tliat cvcti tliougli the Russians knew this, tliey could 
now go to tlic 'l urks with an official complaint. 

Tlic defense in psycliological warfare is .itwavs uiidct a 
grave handicap, It is not too late to accent the positive, but 
time is slipping by. 

. . . Fears Public Disclosure 

The Hartford Courant 

Special Presidential Assistant Robert Cutler deserscs a 
swift rebuke from liis superior. Mr. Cutler, on leave from 
a Bo.ston bankiiie post, handles a key role in the nation's 
sccuiity affairs- fTis reaction, however, to a recent magazine 
article that told the .American people soiiictliing thev had 
a right to know suggests tliat Mr. Cutler may have outlived 
liis usefulness, lie is. after all, a servant of the people 
even if he is installed by special appointment and protected 
by a cultivated anonymitv. 

Mr. Cutler, reports have it. objected violently to the dis- 
closure by AvtATroN Week that the United States had a 
long-range radar set in Turkey monitoring Soviet missile 
tests- 'Hie magazine discussed its reasons fully in making the 
news public. It pointed out that the Russians were fully 
aware of the set, and that the only ones in the dark were 
the American people. Most of all, thev were unaw-.ire that 
rlie Administration had much more information on Russian 
missile progress than it had allowed to be printed, thus 
(Cojitimied on p, 36) 
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CHR seals assure top aerodynamic efficiency of F8U-1 


Dacron covered silicone rubber airframe seals provide low friction, abrasion resistant 
surface, — lOO'^F to 350°F flexibility. 




THE CONNECTICUT HARD RUBBER CO. 


409 EAST STREET • NEW HAVEN 9 • CONNECTICUT 
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New, lightweight Westinghouse 
aircraft transformer withstands 
severe vibration, shock, humidity 


YOU caw BE SURE ...IF iT^Wfestinghouse ^ 
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Washington Roundup 


F-101 Record Try 

Watch for the McDonnell h'-lOl Voodoo hvin-jet 
fighter to tt)’ to set a new world speed record over a 
iiictisiired course. Attempt will be niiioc at Edwards AVB. 
Calif., late this month and is slated to pvc the Voodoo 
the coveted niompsoii Trophy, long the top prize for 
closed course racing in the old National Air Races. In 
more recent vears, the award has gone to jets for records 
set at the Edwards test eentcr. Present holder is Navy’s 
l''8U Cnisadcr, built by Chance Vought, which captured 
the i'hompson I'rophy in 1956 with a speed of 1.015.428 
inpli. Voodoo will seek to topple tlris mark as ssell as the 
world speed record of l.HZ nipli. set earlier last year 
bs- the British I'airey Delta l'D2 research aircraft. Lock- 
li'ccti K-104 also could upset both marks, bnt Defense 
Department has given peniiission only for the I'-lOl to 
make the attempt. 

Too Many'Yes'Men 

Dr. Fritz Zwick)-, one of the best minds in U.S. basic 
research, blames America's lag in the missile race to an 
oscrabundance of "Yes” and "No" men. llicsc arc the 
three reasons, he says, wh; Russia launched the first suc- 
cessful satellite: 

• "We have too ntany 'Yes Men' supporting mediocre or 
downright worthless scientifie projects. 

• "We have too many ‘No Men’ ohstnicting or iniped- 
nig adsanced projects. 

• "^Ve base too many people who don't care." 

'Sputnik JittersP' 

Following in Sputnik II's wake last week came a flurry 
of new "flsing siiuccr" sightings, with reports ranging 
from White S-mds, N, M.. to tlie I'iji Islands and South 
Africa. Pentagon officials gcncralh attributed the sight- 
ings to a bad c:isc of "Spuhiik jitters." Others were not 

An electronics engineer at US.M 's .Missile Develop- 
ment Center, Holloman AFB, N, M., reported th.it an 
unidentified object killed the radio and engine of his 
automobile as it approached over the Sacr.iinento inoun- 

U.S. Coast Guard cutter Sebago rqrorted spotting a 
"brilliant" fls ing object in the sks' at a point 200 mi. 
south of the mouth of the Mississippi Rivet. Officers 
said radar contact with the object was ret.iiiied intermit- 
teiitlv for 5(1 sec., risual conhict for three sec. 

.\it Force, despite its belief that Spuhiik was respon- 
sible for it all, alerted its radar network ti> watch for 
anvtliing umi.siial and ordered an iincsti|.ition of the 
reports. 

'Unidentified Object' Study 

As the "saucer" reports rolled in. Air Force released 
results of a lO-scar studs on reports of unidentified flying 
objects. Air Force, svhieh had planired to release the 
report Iscfote the latest outcrop- of sightings, said it had 
found no cr idcnce "to confirm the existence of so-called 
T'lying Saucers.' " 

From the time of the first "firing saucer" rcpiirt on 

June 27, 1947. USAF' says it has investigated 5.700 siglit- 
ings. Of tlltsc. it savs. it lias tracked down the origin of 
all hut approximutclv 2%. ■Mving sauecK" that later 


turned out to be a little more worldly wore said by USAF 
to include sightings of modern aircr.ift under cerbain 
weather conditions, balloons, meteors, clouds, blimps and 
Canadian geese. 

Why a Xiar?' 

Suggestions from Capitol Hill that a new top executive 
post be created to uirrarcl the missile :md satellite ntess 
are btiiipng a number of caustic comments from in- 
formed Pentagon circles. Talk about a “czar" with new 
and mightier power raises the suspicion among veterans 
that the idea would result in nothing but more delays and 
make it even tougher to get decisions. Both F.gct \'. Mur- 
plircc aird William M. Holaday hare held title as As- 
sistant to the Secrctarr' of Defense for Guided Missiles. 

"What," ask tire rcteraiis, "will a new czar do that 
Murphtee and Holaday can’t do? For that inattci, what 
contribution in our effort to achieve operational capabilih- 
has been made by cither Murplirce or Holaday?" So far. 
Pentagon corridors, 22 mi. of them, base produced no 


Defense Declines 

Defense Department refused to send a represcnbatisc 
to a Civil Aeronautics Board meeting called last week to 
discuss problems invoised in the Board's proposal to dele- 
gate autliority to the Civil .Aeronautics .Administrator for 
lire allocation of military and civil airspace (AA\' Nov. 4, 
p. 57). Defense Department lias rigorously attacked the 
pLm: its failure to participate in the meeting is v iewed by 
other oper.itors as meaning that it intends to stand firm 
iir its protests. The proposal, which would ttansfe'r air- 

8 ace assignment aiithiiritr from the Ait Coordinating 
jiiimitfet to the C.A.A. is supported by civil Users. liow- 
eser, delegates to the mcetiirg called for strong provisions 

C.A.A from succumbing to military pressures in allocating 
restricted airspace areas which, they charged, has been 
the case in the past. 

Information Test 

Defense- Department's professed intention of releas- 
ing mote news about its modem wc-apon -.vstenis will get 
a new tc.st this month with consideration of an .\ir Force 
proposal to declassify a sizable list of details. Included 
arc external views of the Drsuglas Thor and Convair .Atlas 
guided missiles. Final judge under current Pentagon sc- 
enrity rules: Murray Snsder. .Assistant Secretary for Public 
Affairs, who rcptitcdiy keeps his ear oil the White House 
door when about to make any decision eonccniing the 
release of Infomiation. 

Independent CAA? 

Honsc Commerce Committee chairman. Rep. Oren 
Harris (D.-.Ark,). says planned Icgi.slatiim to establish an 
independent civil aviation agency to replace Civil .Aero- 
nautics Administratioii under Commetee Deparhiient 
w ill lie highh controversial in the next session. Tv' O main 
points of dissension: whctlier Civil .Aeronautics Board's 
air safety rule-making autliority should he transferred to 
tire nesv agency and whether it should be .staffed hr both 
military and civilian pasonnel. 

— AA’asliiugfon staff 
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Doiibleil range for IRBM, ICBM evasion capability 
are possibilities drawn from data in NACA reports. 


By J, S. Biif/, Jt. 

New York— New, more ominous pic- 
ture of ballistic missile warfare is 
emerging as data grows on. the be- 
havior of hypersonic (more than Mach 
or more than 5.300 mph.) vehicles. 
Combination of shallon- or .low angle 
firing and re-entry and glide technique 
mav extend IRBM range from 1.500 
to 3.000 miles, and may make ICBMs 
capable of evasiic cruise abos'C a ta^ct 

Missile Potency 

T his nc« ballistic missile potency is 
based on these results of wind tmmcl 
tests and tlieorctical analyses: 

• Warheads with the general shape of 
coiivciitionai artillery sliells arc able to 
pull out of low angle ballistic trajec- 
tories as thev re-enter the atmosphere 
cicn at tRBNl and ICBM spccds- 

• Tlicse wingless, unpowered uarheads 
can be efficient glide vehicles at speeds 
•ibovc Mach 5- 

• Aerodynamic heating problems con- 
nected with the pnll-out and glide can 


be solved with present knowledge. 

The enormous kinetic cncigy which 
is dissipated in seconds during normal 
ballistic re-entry, almost burning up a 
warhead, can be put to much more 
efficient use- A warhead could use this 
energy to pull out, glide and mancmet 
to extend its range for e\-asicm, 

Severe Problems 
This is not to understate the problem 
of designing a workable re-entry and 
glide warhead. It involves an extremeU' 
complicated interaction of acroduiamic 
heating Iciels and rates, mass ratio of 
the complete ichiele, range, trajectory, 
payload, guidance, etc. Howcscr. the 
problem has been defined for some time 
and such ssarheads arc considered fea- 
sible with today’s knowledgC- 

fn the U. S. much of the theoretical 
work with glide warheads has been done 
at the Ames Laboratory of the National 
.Advisory Coimiiittcc for Aeronautics. 
II. /uliaii .Allen and .Alfred J. Eggers, 
Jr., Ames Laboratory scientists who 
played a prominent part in the effort 
to .solve the problems of rapid re-entry 


along a true ballistic path, have also had 
major roles in NAC.A iiwestigatinns of 
rc-cotrv and glide techniques. 

These N.ACA studies ate an exten- 
sion and refinement of the W’orld War 
II reports by Eugen Sanger and Irene 
Bredt in Germany. A number of com- 
petent suggestions based on this work 
for the Germans haic been made in 
AA'cstern nations for vehicles which can 
comert great speed into gre.it r.iiigc. 
Principal iinprmcinent on the Sanger- 
Bredt proposals has been a more de- 
tailed treatment of the aenid'iianiic 
heating problem. 

Soviet Russia is as familiar with the 
original Sangcr-Bredt studies as the 
Western powers are. In view of the 
competent use the Russians have made 
of other German ideas it is onlv reason- 
able to assume that they would attempt 
to improve the effectiveness of their 
ballistic missiles by developing the re- 
entry and glide technique. 

TliC use of these techniques will 
greatly complicate the problem of anti- 
missile defense, considered to be a very 
fonnidabic problem under any circum- 
stances. 

Most suggestions for lift anti-missile 
defense of the U. S. rely on establish- 
ing the trajectory and target of an en- 
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ciny missile somcwTicre between its 
maximum altitude and its impact point. 
Once the rigid trajectory had been es- 
tablished. batteries in the target area 
would launch defensive missiles head- 
on at the hostile warhead. 

Anti-missile firing would probably be 
restricted to liead-oii angles because 
present computing .ind radar equipment 
is generally consiSered to be incapable 
uf providing lead data for side .shots at 
.1 large number of targets with the size 
and speed of an ICBM warhead. With- 
out this lead data a high kill probability 
can only be achieved with a head-on 
attack and even then several defensive 
missiles would probably be l.iunched 



HYPERSONIC theory shows that vehicles similar to the NACA suggestion above have lift/ 
drag ratios onlv sliglitlv less dun a flat plate above Mach S. Stability is provided by conical 
flare on the rail section. ETeflecting )>ortiom of the flare afford afford control. Nose is 
sligbdy rounded to reduce local beating. 



To foil tliese defenses, theory now 
visualizes an ICBM warhead pievcntiiig 
a head-on anti-missile attack by re- 
cnlctiiig the atmosphere several liiin- 
dred miles from its target. Upon re- 
entry, possibly over an ocean area, the 
vvarhead could change direction and 
approach the target at an altitude of less 
than 25 miles and an average speed of 
about 10.000 mph, The ability of this 
type of vvarhead to maneuver on its 
final approach to the t.irget through 
the atmosphere could conceivably com- 
plicate interception to the point of int- 
possibility for current rocket, guidance 
and conrpiiling systems. 

•A report presenting the basic theory 
and discussing the primary problems of 
hypervelocity vehicles has just been re- 
leased by the XAC.A. This report TN' 
■fOdO entitled .A Comparative Analysis 
of the Pcrform.inec of Long Range flv- 
pcrvclocity A’chieles was written bv 
Eggers, -Allen and Stanford E, Niece. 

Ilypcrvclocity vehicles fall into three 
categories as rcg.irds tiajcctories; 

• Ballistic vehicles which follow ,i sym- 
metric path from launch to imixtct. 


ADDITION of wings will compound Iicab'ng p 
raising warhead weiglit which again would inc 
Total vehicle weight goes up markedly bcFo 
winged configutotion is reached. 

• Skip vehicles which arc lJunched 
along a ballistic path and upon re-entry 
use their lift to earn’ them back into 
spucc in another tallislic trajectory. 
This path resembles a stone skipping 

best 


:r the 

• Glide vehicles which travel a 
lift drag ratio in the atmosphere. 

The NAC.A authors compare the effi- 
ciency of the three types by calculating 
the vehicle each requires to deliver a 
given payload over a given range. Total 


n ballistic with the slip nt glide tTajeetories. NACA considers 
cutiy angles arc low. ’ITiis cuts range of ballistic fliglit but can 


Required coolant load w'ould go up, 
V Ihi.v qcle is completed and an adequate 

weight is an indication of svstem cost. 
Tire powcrplant, structure, etc. of each 
vehicle was considered to be equal. 
Their general conclusion was that the 
ballistic vehicle was inferior to the other 


Right to attain a given range. Incrc,iscd 
velocity requires a greater total weight 
and consequently greater cost. 
Efficiency Compared 

The skip vehicle with .i lift/drag ratio 
between i and 4 was found to be more 
efficient than both the ballistic and the 
glide types in converting vclocitv into 
range. However, it was considered to be 
substantially less promising than the 
others because of the acrodvnamic heat- 
ing problem and the loads associated 
with the skip. 

The ballistic vehicle survives its re- 
entry by employing a very blunt, liigli 
drag shape to expend a large portion 
of its kinetic energy as pressure drag 
tatlier than as friction force. Glide vc- 
liicles arc able to maintain a relatively 
low surface temperature by radiating a 
large fraction of their heat hack to the 
atmosphere even tliough thev have .i 
low pressure drag and create a larger 
amount of friction. 

Limited travel in the atmosphere 
keeps the skip vehicle from taking this 
much advantage of radiative cooling. 
The surface temperature therefore 
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raised considerably muking it impos- 
'ibie for conventional structures to 
withstand the \iolcnt skip nuncuvers, 
in the eyes of the NACA, 

Tlic glide vcliiclc «us found to be 
far superior to the ballistic vehicle in 
the ability to convert I'elocity into 
range for lift/diag ratios of d or more. 
'Ilic best configuration for attaining 
this lifting efficiency at speeds abose 
Mach 5 is considered to be a modified 
cone. Wings would be eliminated bc- 
c.insc of the severe heating problem 
they present nhich would raise the ncc- 
cssarv coolant load and impose a scsecc 
weight penalty. 

Theoretieal Studies 

Lift/drag ratio, surface temperature, 
coolant load and total weight arc closclv 
related. For example, theoretical stud- 
res with cones at hypersonic speeds in- 
dicate that for a lift/drag ratio of 4 the 
surface Icmpcniture svonid be about 
1.500F, and for one of 6 it would be 
about 1.800F. Both temperatures can 
be handled by present materials and 
structures, but the coolant load would 
vary, as would total weight, cost. etc. 
This is typical of the design optimiza- 

The stabilization of a glide vehicle of 
modified cone shape can be effected by 
flaring the afterbody. Pitch and yaw 
control can be accomplished by de- 
flecting portions of the fiared section. 

Nose of this type of glide vehicle 
I'ould be ronnried to improve local 
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Tliis NACA report is presented in a 
basic manner and treats only the iin- 
|x)\vercd portion of the flight. Tlic glide 
vehicle is considered to begin its flight 
at the upper limit of the atmosphere in 
a horizontal attitude. The balfistic vc- 
liiclc travels into space in an elliptical 
p;ith after its motor burns out. 

The idea of combining either the 
ballistic and skip trajectories or ballistic 
and glide is an old one. Sanger &' Bicdt, 
llsue-shcn Tsicn, Walter Domberger. 
Krafft Ehrickc and others liavc worked 
at this. 

Main problem with a combined tra- 
jeetorv is the transition phase as the 
vehicle leaves the ballistic path. M'hile 
the NACA and others reject the possi- 
bility of making the transition into the 
skip path with present knowledge and 
materials, cnougli basic information has 
been gathered throirgh high speed and 
high temperature testing to sliow that 
ballistic and glide combination is pos- 


sible under certain conditions. The 
main stipulation in these conditions is 
a relatively low angle of flight when 
the vcliiclc’s motor burns out during 
the ballistic trajectory, so that the re- 
quired pull-up angle will be lovs and 
heating and structural loads reduced. 
The light/drag ratio and slenderness of 
the conical vehicle is also a major con- 
sideration. 

•A safe conclusion from this informa- 
tion is that combining the range leal- 
ized by the ballistic trajectory of cur- 
rent missiles n ith the glide range which 
is possible with a conical warhead will 
allow total missile range to be increased 
bv a factor close to two. Addition of 
the glide frajeetorv will also provide a 
siibshaiitiiil maneuvering capability. 

Guidance systems to control a com- 
bined trajectory will present many prob- 
lems but the accelerative loadings and 
heating conditions experienced by the 
conical warhead are within the capabil- 
ity of many guidance packages curreiifly 
cmplov cd. 

very interesting conclusion concem- 
ing the relative costs of hypcrvclocity 
vcriicles and supersonic aircraft was 
reached by the NACA. On the basis of 
equal mass ratios at takeoff to mass at 
the end of powered flight they seem to 
be comparable for ranges equal to one- 
half the eircumfctcncc of the earth or 
greater. Therefore, the hypcrvclocity 
vehicle in addition to the advantages 
ol great speed has the very attractive 
possibility of offering economical fliglit. 

Vanguard Satellite 
Materials Detailed 

Washington— Variety of materials 
ranging from asbestos phenolic to an 
alloy of magnesium and thoriinii is 
used in construction of the Marlin 
Co.'s Vanguard satellite launching 

Nose cone tip is made of titanium, 
chosen because it provides a good heat 
sink for temperatures in excess of 
1.500F caused by aerodynamic heating. 
Weight is .163 Ib./cu, in. compared 
to .284 for steel. 

Remainder of the nose cone is made 
of asbestos phenolic. This was chosen 
for its low weight and ability to retain 
strength at expected temperatures of 
800 to 900F. It weighs .065 Ib./cu. in. 

A magnesium-thorium alloy forms 
the airframe from the base of the nose 
cone to the top of the second stage 
tankage. Again, the metal was chosen 
for its lightness and ability to retain 
strength at expected temperatures— in 
this case, 600F. Weight is .068 lb,/ 

Second stage tankage is made of 410 
stainless steel. Tankage in the Van- 
guard vehicle, as in its predecessor 
Viking rockets, is integral— the wall of 


a tank also is the wall of the vehicle. 
I'ncI is unsymmetrical dimethyl hydra- 
zine, with white fuming nitric acid as 
an oxidizer. Choice of stainless steel 
was based on corrosion resistance, abil- 
ity to heat-treat and good strength 
properties. Internal pressures are the 
determining loads. Temperature is 
approximately 300K. Weight is .284 


Transition section and aft skirt arc 
made from magnesium alloys expected 
to withstand approximately 300F. 
W'eiglit is .068 Ib./cu. in. 

First stage tankage is 6IS aluminum 
alloy, chosen because it is weldable and 
has good strength for buckling loads. 
Liquid oxygen tank temperature is ap- 
proximately minus 350F and kerosene 
tank temperature is approximatelv 
200F. Weight is .101 Ib./cu. in. 

Remainder of the vehicle below the 
tankage is magnesium, chosen for light- 
ness. Temperature is about lOOF. 

Internal frames, longerons and 
thnist structure arc made of 75ST and 
24ST aluminum, chosen for lightness. 


Gen. Anderson Warns 
Of Russian Threat 

Dallas— U.S. must begin "a conserva- 
tion program for aiqsowet capacitv" 
to meet "the Soviet threat to tlic 
scientific and technical lead,” I.t Gen. 
Samuel E. Anderson, commander of 
Air Research and Development Com- 
mand, said last week. 

"These arc days of scientific and 
technical urgency— an urgency brought 
to a peak by the Soviet Sputnik," 
Gen. .Anderson said, and this country 
must make "the most effective use of 
our scientific and engineering talent 
and the facilities and materials that 
go into the building of airpower. 

. . Unless we arc very wise and 
prudent in the expenditure of our re- 
sources, we stand in daivgcr of wa.sting 
cut national wealth and strength." 

Gen. Anderson spoke at a dinner 
during the two-day Institute of Aero- 
nautical Sciences meeting here on 
M’capon Systems Management. 

He called for “general advances in 
.science and technoiogv acrOM the 
board” and said "preSominant con- 
sideration must be on new and novel 
techniques oriented to provide signifi- 
cant breakthroughs to c.xtrapolatc Air 
Force operation into new frontiers of 
petforraance." 

Industry must employ "the highest 
order of sound and economical man- 
agement," Gen, Anderson said. . . 
We cannot afford the luxury of reject- 
ing, ignoring or neglecting to make 
use of the knowledge and information 
which is derived or developed by others. 

"'nic ‘not invented here' complex 
has got to go," lie said. 
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Soviet Shows Satellite-a-Month Capability 


By Evert Qark 

Washington— Second Russian earth 
satellite demonstrates a cap.ibility to 
launch at least one a month and con- 
firms Soviet statements that the satel- 
lite program required an unprecedented 
singlc-ptoject mobilization of scientific 
and engineering effort. 

Even before Sputnik II was put into 
qrbit vvitii a female dog as its passetvger, 
Russian scientists had stated flatly that 
Sputnik I was launched with an inter- 
continental ballistic rocket and had 
described a dual-purpose ballistic rocket 
that could carry "an atomic or thermo- 
nuclear svarhead" or else “contain in- 
struments or living beings in containers 

R^ussia is calling its new science of 
space Sight "cosmonautics," a vastly 
more encompassing term than “astio- 

Spur to U. S. 

Tempo of activity for government, 
scientific and militan- leaders here was 
increased by Sputnik II's launching. 
Manv already were working 12 and 14- 
hr. tiavs to assess and try to counter 
Soviet achievements, prepare a Fiscal 
1959 budget amidst confusion and 
changing policy, and educate not only 
a new Secretary of Defense but a Con- 
gress and a public that suddenly had 
developed voracious appetites for missile 
and satellite knowledge. 

Sputnik II, vvcighiiig 1,120.29 lb., 
was put into orbit at an altitude of 
1.056 mi. at an angle of 65 deg. 
north of the Equator. It contained a 
small dog of the Laika breed, similar to 
a Spitz, in an airtight, air conditioned 
container equipped with food and in- 
struments lor measuring licartbeat. 
respiration, blood pressure and tempera- 

In addition to the instruments at- 
tached to the dog. Sputnik II contained 
instruments for measuring solar radia- 



HARNESSED dog in pressurized ascent. 


tion, ultra violet radiation. X-rays and 
cosmic rays, and pressure and tempera- 
ture, the Russians said. It also con- 
tained a power source and radio trans- 
mitters using 20.005 and 40.002 me. 

Orbital velocity was 17,850 mph.; 
apogee was 923 miles. Smithsonian As- 
tiophysical Observatory in Cambridge, 
Mass., calculated the apogee as 1,056 
mi., the same as the launch altitude, 
and said the perigee was about 104 mi. 

Speculation was strongest late last 
week about these points; 

• Sputnik II's weight. Russians at one 
point described the dog’s container as 
conical, indicating that it might be the 
pointed forward end of the rocket or 
the fonvard end plus the third stage. 
Some U. S. observers doubted that the 
container alone weighed 1,120.29 lb. In 
mid-October, Yury Pobedonostsev and 
K. Malyutin wrote in the Russian 
weekly magazine New Times: "The . . . 
intercontinental rocket produced in the 



THIS is Laika dog orbiting in photo made 
during training for flight in Sputnik II. 


Soviet Union made possible approxi- 
mately a month later the launching of 
the (first) artificial earth satellite.’'^ In 
an article titled "Road to Cosmos," 
Pobedonostsev described the rocket as 
wingless and cigat-shaped. AATien it is 
used as a military weapon "its forward 
compartniciit contains an explosive 
charge such as an atomic or tliermo- 
iiuclcar warhead," he said. When it is 
used for research, the forvvard'compart- 

beings in conbiinets or space suits." 

• Fuel used in Sputnik II's liunching 
rocket. Soviet scientist Cvrill Slanyiiko- 
vicli said tliat a liquid "super-fuel" was 
used. Observers in the U.S. said this 
term might refer to an "exotic” fuel. 
Others doubted that anything more ad- 
vanced than liquid oxvgen and alcohol 
would be required to launch the dog's 
container if the weight given by tfic 
Russians also includes the third stage 
rocket, but they do not discount the 



SOVIET dog after a rocket flight tecoveq. 


possibility that a "super-fuel" was used. 
Russians have been working with most, 
if not all, advanced chemical fuels 
known to the West, and Stanyukov icii's 
article in Tnid said they also are work- 
ing on photon rockets. 

• Recovery of Laika. j name that 
donbics for the breed and the dog, 
and means "Little Barker." Soviet 
statements have been contradictorv. 
U. S. observers say recovery is possible 
hut difficult (sec p, 30) and say the peri- 
gee of Sputnik II may be 40 mi. lovvei 
than Sputnik I in order to get the dog 
down easier. Prof. Anatoli A. Blagonra- 
vov said in a Moscow broadcast a day 
after tlic launcliirig that "the life of the 
dog is safe." In Soviet Aviation. Medi- 
cal Scientist W. Malkin wrote that a 
great de-al of «ork liad been done ou lire 
problem of returning the dog to earth. 
An East Berlin Communist newspaper 
said Laika 's cabin would be ejected from 
Sputnik II "after a certain time" and 
landed by |Mtachute after a tlircc-hour, 
braked flight. Slow descent would allow 
calculation of the landing site, the paper 


Apes Are Next 

Anthropoid apes will be the next 
space passengers, according to the 
official Cominunist newspaper Pravda. 

Sosicts also har e created conditions 
similar to those that would be en- 
countered on a flight to Mars, accord- 
ing to Dr. Vitaly Romadin, identified 
by radio Moscow as a Soviet scientist. 

Professor L. J. Scdo\- nrote in the 
East Berlin paper "Young World " three 
days after Sputnik II was launched that 
“at the present time projects are being 
in'csligatcd for a rocket trip to the 
moon as well as around the moon, with 
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Russians Build 12-Ton Payload Helicopt'er 

T win tuibiiie engine liclico|JteT unveiled bv Rii^ians for 40th nniiivetsary of the Riiuinn Revolution can carry a 12-ton pavload to an altitude 
of 7,500 ft,, Sovieh^ report. Russians reportedly carried 80 passengers in the nen* helicopter, the Mil-6, which is about twice as inanv as 
the biggest U. S. helicopter, the Sikorsky S-56, carries. Normal gross weight oF the S-56 is 28,500 lb. Four bbdes are clcailv visible on the 
Russian helicopter. Part of what may h- a fifth is visible above the pylon behind the engine intakes. S-56 has five blades. U. S. heli- 
co|itcr engineers who saw the Mil-6 photo did not dispute the Russian load figures, tor which new records have been claimed. 


II return of Ihc rocket to earth." 

.\ir Force researchers at the Missile 
nevelopincnt Center, Holloman AFB, 
N. M.. compared signals received from 
Sputnik II with teicnietcy records made 
on animal-currying rocket Rights in this 
country but said they had not de- 
ciphered the Russian code. One Navy 
ufneial estimates it will take three 
months to decipher coded signaU re- 
corded from Sputnik I’s transinitlcr, 
which died three weeks after the launch- 
ing. 

Soviets have not \ct provided the 
key to the signal. 

Scope of Russia's effort in the space 
flight held is indicated bv this statement 
from Editor Vasily Zakharchenko, in 
till’ scientific miigiizine Teklmika Mo- 
Ic/dczhi; 

'''■■housands of people worked to 
build the 'l'u-104 jet transport; stores 
ol thousands of people helped to con- 
struct our first atomic power plant. But 
it is impossible to enumerate the great 
armv of workers who have built the first 
satellite." 

Soviet scientists also have been free 
with CTiticism of U. S. missile and satel- 
lite efforts. 


Prof- Blagonravov was quoted as say- 
ing; "In rocket techniques, the U. S. A, 
is not doing hudlv but it is far behind 
thcU.S.S.R." ' 

Prof. Pobedonostsev wrote th.it Rus- 
sia "has left lire U. S. behind in the 


New York— Clunccs of bringing the 
dog in Russian Sputnik II down tu 
earth safciv arc fairly good in light of 
recent U.S. studies. Suggestions for re- 
entry satellites carrying living creatures 
have ranged from compictelv spherical 
shapes to licmisplicrcs uitli small sta- 
bilizing fins to round nose bodies with 
small wings. 

Whether such satellites are iinpovv- 
cred or have small amounts of power 
for deceleration and positioning pur- 
poses. the main requirement for suc- 
cessful re-entry is a trajectory which 
makes a small angle with the horizontal. 
If this small angle with tlic horizontal 
can be maintained as the satellite skirts 
ihe upper atmosphere, deceleration 
lorces and aerodvnainic heating can 
theoretically be kept within the limits 


field of intercontinental, iimiti-stagc bal- 
listic rockets. Tlic U, S. models, which 
have been so widely advertised all over 
the world, have [ailed to pass the test 
and liavc not justified the money spent 


of human and structural endurance. 

One proposal by A. j. Eggers of the 
National .’\dvisory Committee for Aero- 
nautics considered a rc-entrv vehicle the 
approximate size of Sputnik 11. Ihc 
N'ACA vehicle would weigh 1.250 Ib. 
and have a hemisplierical sliapc of ID 
ft. diameter. 

Under ideal conditions with the low 
re-entry angle this vcliiclo would experi- 
ence a maximum deceleration of only 
7.2Gs and the total time that the de- 
celeration would be more than IG 
would be about 5 minutes. 

Maximum equilibrium surface tem- 
perature of the hemisplierical vehicle 
would be in the neighborhood of 2.500 
F. This indicates that radiative cooling 
and the use of ceramic outer surfaces 
may be adequate for such a vehicle. 


Dog Recovery Viewed as Feasible 
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Senators to Probe ‘Entire’ Missile Field 


By Katlicrinc Jolinscn 

Washington— Congrc.ssinn.il concern 
over Russia's satellite launching appears 
destined to bring clashes vvitli some 
.’\dministration leaders at Saratc liear- 
ings sclicdulcd to begin late this month 
under the chaiimansnip of Sen. Lvndon 
Johnson (D.-Tcx.), Senate majority 
leader (AW Oct. M. p. 51). 

Other members of the Preparedness 
Subcommittee, which will conduct what 
Jolmsoii termed "a searching inquiry 
into the entire field” of satellites and 
missiles, arc Sen. John Stennis (D.- 
Miss.l, vice chairman; Sen. Estes Kc- 
fiuivcr (D.-Tenn.); Sen. Stuart Syniing- 
triii (D.-Mo.); Sen. Styles Bridges 
(R.-N. II-); Sen. Leverett Saltonstall 
(R.-Mass.), and Sen. Ralph Flanders 
iR.-Vt.). 

Indicative of tlic importance of this 
investigation is Johnson's decision to 
preside— his first active committee par- 
ticipation since bcconiiiig majority 
leader. Other members of the .\rmed 
Services Cominitlec arc being invited 
to take part in the hearings as ex-officio 
inembets. 'llicsc include Sen. Henry 
Jiick.son (D.-Wash.) and Sen. Sam Ervin 
(D.-N. C-) who joined with Symington 
liist ye-ar in a sharply critical evaluation 
Ilf .\dniini.stration slowdowns in the 
aircraft and missile programs (.AW Fcb. 
4. p. 32), 

Redstone Hearings 

I lie subcommittee's attention will 
focus oil the .Army’s missile program, 
'[■his has liecn requested by Sen. Mike 
Mansfield (D.-Mont.), Senate niajorilv 

Johnson has announced that one 
of the first activities on the agenda 
will be hearings at Huntsville. -Ala.- 
homc of Anny's Redstone Arsenal and 
-Army Ballistic Missile -Agency. Siili- 
coinmittee liearings will be held later 
In Los Angeles and Baltimore, he said. 

Highlights of Johnson’s observations 
after a seven and onc-hnlf liour briefing 
at the PeiiCagon were; 

• "Russia is ahead of us. . . . Tlie U. S. 
is lagging in both tire satellite and mis- 
sile progranrs" and "feeble denials of 
the facts of life" do not remedy the situ- 
ation, Rassia "has handed us both a 
teclmological and propaganda defeat." 

♦ "Tlicre is no reason to believe vve 
cannot catch up— that is, if we apply 
the necessary determination, will power 
and money.” .Apparently taking note 
of the Administration’s "business as 
usual approach” whicli lias become 
increasingly irritating to subcommit- 
tee incmlicrs, Johnson added; "But, it 
is cleat a conservative approach to the 
space age will not guarantee American 


leadership. Russia's achievements ate 
truly rcinakable.” 

Joluisoii called for "bold decisions 
by cool heads." cautioned against "panic 
over our own lagging program-bccausc 
panic never produces any answers." 

Referring to refcteiices in some quar- 
ters that Russia’s satellites ate “balls 
or primitive gadgets without military 
significance.” Johnson commented: 
"'riicy may be decisive developments— 
the AA’riglit brotlicrs’ plane was a prim- 
itive gadget, too." 

• There is "no question that vve were 
not in a race with Russia on the satel- 
lite program." Of two choices, a mili- 
lary cradi program or ,i purely scientific 
program, the U.S. eliosc tlic latter ap- 
praich. He questioned this dccisimi, 
adding that under a trash .ipproacli the 
U. S. "had both the kiiow-hovv and 
abilitv to launch a satellite some time 
ago."' 

• “Ways must be found to speed up 
(satellite and niissilei programs, in- 
stead of the I960 and 1965 target dates 
now indicated, we imisl have 1958, 
1959. ;ind 1960 target d.itcs." 
'Subsidize' Education? 

loliiisoii said the coming session of 
Congress will consider legislation to 
"subsidize" the education of both 
tc.iehers and students in science and 
engi nee ting, 

"1 am much more concerned over 
the U.S.'s failure in the training of 
engineers and scientists than I am with 
its failure on the earth satellite," he 
said. "'I'hc most significant feature 


Bas«‘ Chanjre^ 

W’ashinitDn— US-AF's internal ecoii- 
oiiiv effort has resulted in two new 

Ground Coiiimand and Aniiament Cen- 
ter Ht Fglin .\F6. Fla. New single cen- 
ter vvill be oyierated bv the Ait Research 

■ Inactivation of the 461st Tactical 
Bomb Wing. BIvthcville, ,Aik.. will be 
carried out by the end of the veai. I'iic 
base will be taken over bv a unit of the 
Strat^ie .Air Cominund. 

The .Arkniisas inactivation will affect 
250 officers, 1,800 airnieii and 200 civil- 
ians. Most of them will be moved tu 
other T.AC inslallations- 

Thc consolidation at Fglin AFB will 
save several million dollars annually and 
release some first and second line aircraft 
for use bv other CGiniuauds. 

Maj. Gen. Robert W. Burns, present 
comniandcr of the .Air Proving Ground 
Command, will hc’ad the new' center. 


about the Rti.ssian satellites is the knowl- 
edge and application of technological 
skills that they reflect- . . . There arc 
grave implie.itioiis ill tenns of rocket 
and missile development, but the most 
serious implication is what thev tell us 
about tlic state of Russian tccliiiologv." 

Jolmsoii said an intercontinental bal- 
listic missile under a crash ptogtniii 
"could rapidiv become obsolete and an- 
other -Nlaginot Line." He added; 
■■'I’hcrc is ,m immediate requirement 
for a family of missiles to safeguard 
the U. S.. hut Ibis is not neatly as im- 
portant as producing a fiiinily of engi- 
neers to save our country." 

Joliirsnn repeatedly emphasized lhat 
tlie subcommittee’s attitude would be 
eoo|>cr.itlve but significantly added. 
"W'c may be critical if criticism is 
justified or called for, of Defense Dc- 

E rtment or Administration leaders who 
VC set policy on the missile-satellite 
program 

Pentagon Briefing 

Sen. Richard Russell (D.-Ga.), chait- 
ni.iii of the full Anncd Scnices Com- 
mittee, and Sen. Styles Bridges (R.- 
N. H.), the senior minority member, 
attended the Pentagon briefing session, 
in wliich Defense Secretary Neil H. 
McElrov, Deputy Secrctarv Donald A. 
Quarles and Gen. Nathan h'. Twining, 
chairman of the Joint Cliicfs of Staff, 
participated. 

Presentations were made by Maj. 
Gen. R. J. Wood, Anuy Deputy Cliiet 
of Research and Development; Re;ir 
Adm. Raw-son Bennett. Cliief of Naval 
Rcscarclu Richard E. Horner, US.AI' 
Assistant Secretary for Research and 
Development, and Brig. Gen. A. W- 
Betts. military exetutivc to W. M. 
Holaday. Special Assistant to the Secrc- 
tarv of Defense for Guided Missiles. 

Tlie staff of the siihcommittee has 
been gathering basic information on 
the satellite and niis.silc prograin.s since 
the Oct. 4 liuinching of Sputnik 1. 
This, along with a staff evaluation, vv-.is 
presented to siiheomniittee members 
last week. 

Sen. Saltonstall is the only member 
of tlic subcommittee vvlio has been in 
line with tlie .Administration attitude 
toward the Russian satellite launchings. 
Both of the other two Republiraii mem- 
bers have been critical of the Adminis- 
tration's lack of ntgenev (AW Oct, 2S. 
p. 25). 

I'cllowing tlic lengths Pentagon 
briefing. Bridges repeated tliat he is 
"deeply concemed with the over-all 
progress" of tlic U. S. satellite-missile 
program and called for the appoint- 
ment of a "missile-satellite coordinator," 
responsible only to the Secretary of 
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Defense and the Ptesident, to eliminate 
duplication and assure that nil pro- 
grams "aic guided to a common 
purpose." ilc said the Liiinching of 
Sputnik II "should have stripped any 
leniainine mask of complacency on the 
part of thoughtful persons" and that 
the Russian cliallenge is "in dead 

Bridges said the U. S. is "ahead” in 
the field of short-range missiles and 
that this, coupled with a ring of over- 
seas bases, would temporarily gise the 
U, S. a superior military position. But 
lie demanded an "an all-out effort to 
maintain out position.” He urged 
that the congressional investigahon "not 
pill the blame for past errors on any 
prticular indiiidual or group. We 

Mahon Visits Schriever 

Meanwhile, there nete these other 
Coiigtcssiona! developments; 

• House Appropriations Sulx:oniniittec 
on the Armed Serv ices headed by Rep, 
C.eotgo Mahon (D.-'lex.l prepared for 
coiisidcration of the I'iscal 1959 
defense budget carl; next year by open- 
ing a closed-door imestigation of the 
missile program with a session with 
Maj. Gen. Bernard Schriever, cora- 
niaiidcr of the USAh Ballistic Missile 
Division, and Iloladai at Schrievet's 
Iiiglcwciod, Calif., headquarters, laiter. 
the subcommittee visited Convair test 
.iiid manufacturing facilities at San 
Diego for the .\tlas intercontinental 
ballistic missile; the -Aerojet General 
liquid rocket facility, and the Donglas 
.Aircraft Co. Thor IRBM test site at 
Sacramento. The Mibcmnmittec plans 
;i briefing session with McElroy and 
Quarles in Washington and inspections 
of the Redstone Arsenal and Patrick 
,AI B. I-la, 

• Staff of House Military Government 
Operations Subcommittee headed by 
Rep. Chet Holificld (D.-Calif.l moved 
forward vvitli a fact-finding study of 
anti-missile programs in connection 
with legislation to place civil defense 
under the Department of Defense. 

• Sen. Charles Potter (R.-Mieh-I ii^ed 
the appointment of a cabinet-level 
secretary to direct science programs— a 
proposal nhich also lias been made by 
Sens. Kcfaiivct and Miinsfield. 

• Sen. Symington declared that, despite 
the launcliing of two satellites, "noth- 
ing” has been done to accelerate the 
defense program. With operational in- 
tercontinental ballistic missiles "years” 
in the future. Svmington protested that 
the "plans and prugnims for existing 
forces should be ones of acceleration 
inste.id of deceleration." 

• Sen. Jackson said the siac of Sputnik 
II and the distance it was propelled 
from the earth "give us reason to sus- 
pect the Soviets may have achieved 
nuclear rocket propulsion ahead of ns." 


Ill line with the still existing congres- 
sional economy drive, there were these 

• House Civil Service Subcommittee 
headed by Rep. James C- Davis (D.-Ca.) 
opened hcarittgs on the "poor utiliza- 
tion" of scientific manpower bv De- 
fense Department and the "pirating and 
hording of engineers under defense con- 

Davis charged at the beginning tliat 
this has stemmed from "the almost un- 
bridled competition glowing out of 
unlimited defense dollars. It must not 
be allowed to contimie if we are to win 
supremacy over tire Russians." 


• Sen. M'alhcc F. Bennett (R.-Utah), 
fornier president of tlic National .Assn, 
of Manufacturers and an Administra- 
tion spokesman on ccoitomic matters, 
declared that "the ptohicni of keeping 
the dollar sound is cvetv hit as im- 
portant as that of rocket research— and 
perhaps even mote important. . . . We 
cannot permit llic current news from 
Russia to serve as an excuse for fiscal 
irresponsibility If vve do. «c may find 
that vs’c have irreparably damaged the 
basic economic strength of the tuition, 
which, in the long run will provide the 
ultimate victory over world com- 


New USAF Funds Ease Cutbacks 


But Economy Efforts Continue 


By Claude Witze 


Washitrglon— US.Al'' and its major 
aircraft industrv contractors, assured 
that moiicv will be available to pav all 
tcasoiiable bills in the next eight months 
of Fiscal 1958, eontirrued their efforts 
last week to economize where possible. 

With at least an additional 5500 mil- 
lion now available for Air Force pro- 
ciiicnrcirt in tlic next few months (A\A' 
Nov. 4, p. 26), it was apparent that ad- 
lustments are bciitg made in two areas; 

• Contractor expenditure estimates in 
general have heen revised downward. 
This tioes not me.in that all companies 
found it necessary or possible to reduce 
their estimated billing, but many were 
forced to adopt more realistic arith- 
metic. In some eases, this involved an 
admission that earlier figures were some- 
what inflated. 

• Production schedules ate being re- 
vised in some eases to make them more 
conservative. Company tcprcscntalivcs 
shll are being called to .Air Materiel 
Command ifeadquartcrs in Dayton. 
Oliio, to consider adjustments that vvill 
be acceptable both to the inanufacturcts 
and the Air Force. 


Minor Adjustments 

A US.AF spokesman told Aviatios 
AA'kkx any adjustments will he minor 
and that there will be no ehanges- 
stretchouls or cutbacks— for the single 
purpose of saving money, "Our only 
deletniinatinn.” he said, "is to get 
unrealism out of the schedule it it is 

It was anticipated that the Dayton 
sessions vvill be fiiiislicd by the end 
of this week. 

In a telegram to 28 major US.Al' 
contractors. Air I'orce Secretary James 
II. Douglas gave the industry credit 
for undertaking the financing of some 
work-in-|)rogtess under cost-plus con- 


Tlicse actions, Douglas said— together 
with pledges of a continued economy 
cffort-makc it ap]>cat that US.AF will 
be able to p-iy its bills. Douglas sus- 
pended the previous expenditure allo- 
cations imposed on contractors about 
one month ago under the spending 
ceiling imposed by Charles E. Wilson, 
tlicn Secretary of Defense. 

Research Repoirs 

In the area of tescarcit and develop- 
ment. where Neil II. McEhoy. Wil- 
son's successor, ordered restoration of at 
Ic.ist S170 million slashed off the av.iil- 
able cash last August, contracts arc be- 
ing restored on a selective basis. 

First priority in repiring the danvage 
to the research effort was given to 
universities, many of whom had their 
programs severely upset at the start 
uf the college year by sudden US.AF' 
cancellations (AW' Sept. 16, p- 26). 

A spokesman said last week that not 
all contractors in the research area have 
received notice of renewal, but that the 
task of sorting out the best possibilities 
and ordering work renewed should be 
finished in aiiollicr couple of weeks. 

He reiterated that not all contracts 
will be restored. U8.AF nil! take the 
opportimitv to drop some with rela- 
tively poor prospects of paying off in 
useful information. On the other hand, 
it is expected that new projects will be 
undertaken. 

Pratt & Whitney Layoff 

Pratt & Whitnev Division of United 
.Aircraft Corp.. East Flartford. Oiiiii., 
announced it will lay off about 55S of 
its employes bv the first of the vear. 
Reason given by William P. Cwinii. 
United president, is tliat the pipelines 
arc filled with Pratt & Whitney jet 
engines and some of the scheduled 1958 
output must be postponed until 1959. 
Cvvinn said the strctcliout is due to 
cuts in mililary aircraft production 
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schedules, praclit-ally all of vvliicli were 
amiuiiiiccd iu midsummer. 

Cvvinn said sliipmcnts for all of 
United .Aircraft Corp. in 1958 will be 
at least as great as tlioso for 1957 des- 
pite the readjustments in Pratt &• 
Whitnev sehcdules, 

'I'hc jet engine plant |xivroll of 40,- 
000 will be tut bv about 2.000. Six 
hundred will be released immediately, 
ilaiiiiltoii Standard division vvill retain 
its present forte of about 11,500, and 
Sikorsky .Aircraft Division will con- 
tinue to catty 10.000 employes. 



Medium-Range Circuit 


Transistors Developed 

!9allas— Texas Instruments has devel- 
oped two new diffused-basc .silicon 
iiicdiniii power transistors to fill the 
gap between coiiimcrcialiy available low 
power and high power transistors. 

Ilic new transistors will permit de- 
sign of transistorized medium power 
circuits utilizing their four watt at 25C 
ease temperature and one vv-att at I 50C 
case tcnipcraturc dissipation ratings, 
actording to Texas In.vtrimicnts. 

Doth transistors have a typical satura- 
tion resistance of 20 ohm at 25C, 
plus an operating range of minus 
65C, to plus 200C. They ate tempera- 
ture stabilized at 21 5C. Company said 
tlicsc diffused base transistors are well 
adapted to high temperature switching 
applications because of higli peak cur- 
rents resulting from one watt/!50C dis- 
sipation and 20 ohm saturation ratings. 

One of the new transistors is a ^0- 
volt unit and can be used with 28-volt 
power supplies used in various military 
aircraft. 1'hc other is a lOO-volt device 
for use in higher voltage applications. 
The transistors have an S00-niilli«att 
free air tcnipcraturc rating, an eight- 
volt iiiininumi cmittcr-to-base rating 
and a typical static forward current 
transfer ratio of 20. 

Boumlarv Laver Control 
Cuts F-104 Stall Speetl 

Boundary layer control for I.ockhced 
Aircraft Corp's F-104 pipes high-vcloc- 
itv air from jet engine into vving, where 
il is blown from slotted tube out over 
the iipjjcr surface of the trailing edge 
w ing flap. Use of BLC reduces F-104's 
landing or stall speed by 20 mpli., cuts 
landing distance by one-quarter. 

AA'Iicn flap angle passes 1 5-deg. mark, 
aiitoiiiatie valve begins to open. Full- 
open position is reached vvlicn Sap is 
completely extended at 45 deg. Run- 
ning the entire 47-in. length of the flap, 
the Bl.C tube iias 55 slots. Slots arc 
lilaced 0.9 in. apart, ct-nter-to-ccntcr. 
Each slot is 9.09 in. Beep and 0.55 in. 
wide. Air Sows through slots and over 
flap at 2.500 fps. 



Sovief's Develop Flashlight C 

Flashlight C, Russian all-wcathci night fighter inteiccptui, is believed to liavc ufteTburnerv 
uu its twill jet engines (or Mach 1 per(omiance. Overall span of the two.seater is 40 ft. 
Overall length 55 ft., glass weight 50.000 lb. Plane resembles single-scat light buinber 
Flashlight B. Both |ilanes are developments nf cailier blunt-nose Flashlight .A. 
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KC-135 Aerial Command Post 
Evaluated at Andrews for SAC 


M'ashington— Prototype of i Boeing 
KC-13> aerial command post will be 
stationed at Andrews APB for the next 
three iiiontirs to esaluatc its elaborate 
radio conimunicatiom equipnrent. 

The aircraft, a special version of the 
KC-155 jet tanker now in production 
at the Boeing plant near Seattle, Wash., 
carries fotrr single sideband transmit- 
ters. It is capable of instant communi- 
cation with any point in the world 
while cruising at its regular speed of 
about 500 nipli. 

Communications Link 

Application of the KC-155 flying 
communications center by the Strategic 
Air Coininand probably will be as a 
command post from which a mission 
can be directed with full coordination 
with all ground and airborne elements. 
SAC now has radio equipment capa- 


ble of linking headquarters at Oflutt 
.AFB. Omaha, Neb., with all major 
bases and the coinraaird aircraft. 

On a typical mission involving the 
Boeing B-47 or B-52 jet bombers, it 
would be possible for the commanding 
officer to keep in touch w ith these units 
in addition to USAl 's Air Materiel 
Command. Air Defense Command, 
Tactical Air Command and c\en the 
White House. This is a radio ticup not 
considered practical with existing radio 
equipment. 

Its utility in the event SAC is forced 
to take part in a ‘‘brush-flre" or peri- 
pheral type war would be greatly ex- 
iiandcd, particularly if the command 
liad nil convenient site for a ground 

On a recent flight from Seattle to 
Andrews Ab'B, a 2,3-(0-mi. trip flown in 
four hours and eight minutes, the 


KC-135 was in clear comrironicatioii 
with such scattered points as Saudi 
Arabia. Paris, 'Ihulc. Africa, Bcnniida 
and the Ear East. 

On its flights out of Andrews AEB 
in the next three months, the equip- 
ment will be tested and evaluated for 
range, interference from icing and pre- 
cipitation. types of equipment and gcir- 
ctal operational suitability. No pattern 
has been set for the flights, but it is 
assumed ihcv will range over most of 
the world. 

Prototype Design 

Initially, the radio gear installed in 
the big Boeing jet is equipment de- 
signed by USAF, Collins Radio and 
the Eldico Corp. Sontc of this may be 
changed as flic experiments continue. 

The prototype aircraft has two six- 
foot probe antennas, one on each wing- 
tip. In addition there arc two long 
wire antennas mounted between the 
roof of the cabin and the vertical 
stabilizer. The probes can be remotely 
tuned to resonate at any selected fre- 
quency. The wire antennas have good 



Shrouded Atlas ICBM Is Transported to Florida Test Center 

Shrouded for sccucttv, an Atlas intercontinental ballistic missile is transported from San Diego plant of Convait Division of General 
Dynamics Crap, to the Air Force Missile Test Center. Cape Canaveral, Fb- Atlas is 80 ft. long, 10 ft- in diameter (AW Sept- 2, p. 281. 
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dcttrit-.il ehanieteristics, but ate con- 
sidered inferior to the probes in mc- 
elianical stability. 

Introduction of single sideband 
equipment for SAC purposes grew out 
of experiments conducted by Gcu. Cur- 
tis E. LcMav, now USAF vice-chief of 
.stall, 

M'hcii he headed SAC. Gen. LcMay 
tried SSB equipment iii a command 
.rircraft and found on one trip that Ire 
could communicate with 58 different 
countries and get the benefit of inr- 
proicil reception. 


The equipiiieiit is more expensive 
than the customary radio receivers and 
tiansmitters used in transport and 
bumber aireraft. llowcicr. it presides 
new eeononry of operation, longer sers - 
icc life, rcliitise frccdoiri from inter- 
ference and long-range reliability. An- 
other major adsantage is that scsetal 
consersations can be carried on oscr the 
same frequcitcs. becarisc there is no 
standing carrier signal. Tsvo or more 
stations can ssork on the same fre- 
ucncy so long as they do not talk at 


Fund Ceilings, Soviet Progress 
Challenge Industry, Irvine Says 


By Craig Lewis 

Dallas— !''ixcd military expenditure 
ceilings and startling Sos iet military and 
scientific advances are pressing chal- 
lenges for U. S. industry, according to 
Lt. Gen. C, S. Irvine, USAF deputy 
chief of .staff, materiel. 

■\\’itliiu the bounds of tlicsc two 
eircumstanccs, American industn must 
redouble its efforts to conscrs’c resources, 
to engineer vastly imptosed hardware 
.ind to produce on time the effective, 
reliable air weapon systems which the 
.Air Force must have." Gen. Irvine said 
in a speech written for the 'I'emco Air- 
craft Corp. Management Club. 

W'hen Gem Irs inc had to cancel his 
dale with the 'I'emco group. Iris speech 
wus read hr Brig. Gen. Luther S. Smith, 
USAF' ref,, assistant to 'I'emco Presi- 
dent Robert McCulloch. 

Criticism of USAF 

Resiewing recent steps taken by the 
Air I'otce to reduce costs, Gen. Irsine 
obsersed that the first move was to 
cancel such projects as North .Ameri- 
ean's Nasalto intercontinental missile 
and the Republic F-103 and to stretch 
out such programs as Boeiitg's Bomarc 
interceptor missile and the Century 

criticism of USAF. and Gem Irvine ob- 
sciTcd thal the gist of this criticism 
was, "\Vc didn't know what we were 
doing and that we svctc making some 
serious mistakes. 

"I assure you here and now, we did 
know what we were doing," he said. 
"On the bisis of gii iiig top priorities to 
Ihosc sysfenrs which could provide the 
most or the quickest opcr.itiuiial im- 
proscmciits and graduating priorities 
throughout our entire procurement pro- 
gram. we canceled or stretched out at 
ihc lower end of the scale." 

"If we made mistakes, they were in 
the details of taking actions, not in the 
actions themselves.’’ Ire said. 


The USAF materiel chief said the 
primary effect of the expenditure Con- 
trols will be a more realistic approach to 
acconntiiig methods and cost estimates. 
"Ball park gucsstinrates will not be ac- 
eeptahle as a basis for progress pay- 

Siiicc the Air Force will have to oper- 
ate on a pay-as-you-go philosophs. Gen. 
Irsinc said USAF will have to pro rate 
cash outlays accordiirg to its esalusi- 
tion of company estimates to asoid 
exceeding "cash-on-hand" operating 
funds. 

Air l'’orce also is reducing the size of 
progress payments prior to delisay of 
the first article. Gen. Irvine told the 
Temeo group, fic s;iid companies with 
fixed price contracts will base to catty 
50^ of their operating costs instead of 
25%, and that companies rvith cost- 
pins fixed-fee contracts "can no longer 
depend on the Air Force for 100% 
support prior to first article delivery as 
they have in the past. 

Cen. Irsinc said that when USAF 
took these acrious. it believed that pro- 
curement ptogtains could be continued 
without further cutbacks and stretch- 
outs, but that cx|>ctience is proving that 
this is not true. Indusity Iras told US-AF 
that programs cannot keep the present 
pace witliin reduced operating funds, 
lie said, and "since we cannot increase 
the amount of our cliccks to them, the 
only alternative ina\- be to tci’icw our 
procurement actions once more.” 

Dollar control is a pressing clial- 
Icngc which can be met onlv 6v rerv 
close USAF-industry cooperation, Gen. 
Inhie said, "In a sense, it is a svall on 
one side of our pathway toward build- 
ing advanced air weapon systems. On 
the other side, and pressing closer all 
the time, is the rising wall of Soviet en- 
gineering and scientific progress.” 

Discussing Soviet advances, Gen, 
Irvine observed that the Russians liavc 
long-range bombers that can deliver 
nuclear weapons and high performance 
interceptors, "W'hilc there mav be 


doubt as to tire degree of rcfiiieinciit 
engiiicereel into these aircraft, there is 
little doubt that they could be used 
cffcctivclv against us,” he said. 

'Fhe Soviets also arc vigorously apply- 
ing advanced electronic and rocketry 
know-how into new systems, he said, 
lie said the U.S. doesn’t know whether 
the Russians have operational ICBMs 
and IRBMs, "They will use every scien- 
tific trick they can acquire or discover 
to have these weapon systems in their 
active inventory before we do,” 

Soviet Engineer Output 

Cen. Ininc noted that Russia is 
educating young scientists and engineers 
vvitli an annual output twice the U. S. 
rate and that his visit to the USSR last 
year indicated that these students arc 
being trained with most recent types of 
equipment and by seemingly well-quali- 
fied instructors. 

Soviets also back their own pool of 
knovvlcdgc with a vigorous information 
gathering agency that euliccts published 
elocumtiifs and reports from all over the 
world, translates them and channels 
them quickly to the proper scientists and 
research centers, he said. 

I’d meet these challenges, Gen. Irvine 
lepeatcd warnings that management 
must do its part by reducing overhead 
costs, as well as direct labor costs and 
overtime pay expenses. He said man- 
agement must also rc-align comptroller 
functions to fit the more stringent re- 
quirements of expenditure controls and 
make accounting proccdrircs compatible 
with accrued expenditure computation. 

Engineers’ .share of the challenge de- 
mands more "brainpower" output per 
engineering and design hour than has 
been the ease, he said. "Less effort 
should go toward frilly refinement, and 
more of it toward better performing, 
radically new equipments and systems." 

Engineers should also get away from 
■'not invented here” complex, he said, 
and make use of information and dcsigits 
available clscvvlicrc. 

Cen. Irvine said industrv must pro- 
vide more pounds of hardware per man- 
hour at the production level. He said 
it is becoming more important to use 
improved production nrcthods and 
equipment, that more automation is 
essential, although Ire warned that auto- 
mation should be used to increase out- 
put per hour and not to reduce pavTollv. 

Brilish AJr RcNcue Group 
Plans Arctic Rehearsal 

London— British Air Rescue Group 
plans to parachute eight men onto tire 
North Pole in May to investigate con- 
ditions that would confront rescue 
teams after a plane crash or forced 
landing. Sponsor of the project is the 
Council or Management of the Polar 
Air Rescue Expedition of 1958. 
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Newspapers Discuss Secrecy Issue 

(Cotid'nued /rom page 21 ) 


leading to a gra\c surprise when Sputnik was unveiled. 

Mr. Cutler got to a closed meeting of business leaders 
last week and touched on tliis subject in his speech. It is 
rqjorted that he grew ejuitc excited and used the word 
treason. He also is said to have suggested retaliation 
against the magazine, through withholding of advertising, 
was not only feasible but dcsinible. These are strong words. 
riiev are stronger iilicn it is realized that the so-called 
breach of seeuritr at which Mr. Cutler takes umbrage is one 
of clear importance to the American people. I hat has been 
shown bv the spate of actisity since Sputnik to comince 
us that we are. after all, not so badly off in the missiles field, 
Mr. Cutler has a reputation for keeping his counsel and 
believing that sccrecs is the best policy. Fortunately, United 
States Rcprcscntatiie John Moss hirs started an innncdialc 
inquirv into just what Mr. Cutler did say. and how it can 
be reconciled with a free govcniment. It can't. Mr. Cutler 
ought to remember these words of Thomas jeffenon. written 
long scan ago when anotlicr go'cmmcnt agent was con- 
sidering withholding some information; "Your fellow- citizens 
think they have a right to full information, in a case of 
sucli gre-at conccniincnt to them. It is their sweat which 
is to earn all the expenses of the war. and their Wood 
which is to flow in expiation of the causes of it,’’ 

The Passion for Secrecy . . . 

Louisville Cnurier-Journal 
In the la.st two rears the Ilou.se Information Subcommit- 
tee has done good svork to restore the public's right to know 
how its business is being run. It has exposed shocking in- 
sUmccs of tlie tcndciiei- in federal agencies to suppress in- 
formation-and exposure has forced some helpful changes. 

But now the committee, under Cliairnian John E, Moss 
of California has an cs-en uglier situation to explore. This is 
whether gosemmciit policy is to encourage punishment by 
bovcott or secret dcminciation of publications daring to 
publish information the government prefers to keep secret. 

Tire fact that Ihi.s question arises at all is due in itself to 
the government’s passion for closed-door meetings at which 
public business is discussed- Robert Cutler. W'liite [louse 
liaison officer to the National Security Council, addressed 
such a meeting of husincssmen-the’ Commerce Depart- 
ment’s Business Adiisorv Council. The press was barred, 
but some who heard him’ were shocked enough to talk. 

Some of his hearers thought thc\ heard Mr. Cutler sug- 
gest an adsertising boycott of Avi.mion Wectk. the trade 
publication which on (jetober 21 res'calcd that the U.S. has 
been tracking Russian missiles on special radar equipment 
ill Turkci'. Some said Cutler described the story as one of 
tlic worst breaches of militarv securih in sc.irs, a “tre-ason- 
.iblc" disclosure. And so on. 

The White House has issued denials of the boycott sug- 
gestion and quoted Mr. Cutler’s adjective as being ’’shame- 
fur’ instead of ''treasonable.” But Chairman Moss scry 
ptoperlv wants to get a full report of the goings-on .it Hot 
Springs by questioning Mr. Cutler himself, 

wiiatcscr the Information Subcommittee may diseos-cr, 
one thing alrcads- is plain. The goscrnnicnt has no business 
substituting off-thc-tccord attack before an audience of 
businessmen for the actual public |)rosccutioii of ,\vi.\tion 
Week which a \\liitc House spokesman says is possible. 
Another result of the Hot Springs rumors is the large 
suspicion that Aviation Week's real "shame” is exposure 
of the fact tliat the govciumcnt for more than two years has 
been suppressing knowledge of Soviet missile acliicscmciits— 
two years in wliicli such suppression led the .•\nicrican pub- 


lic to accept with complacency repeated cutbacks in our 
own program. 

As Editor Rolscrt Hntz maintained when he published 
the story, our radar-obsersation program was a secret from 
no one "except the s-ast bulk of the .^mericim people.” The 
Russians, the Turks, and just about cversbody else knew 
about it, he said-statements confirmed by other Washing- 
ton reporters and supported by the logic of circumstances. 

If the goscrninent wishes to disprove these statements 
and to prosecute .\vi.stion Wki-.k for an actual breach of 
security regulations, let it make its case in the courts. In the 
meantime, we may ho|x; that the mere launching of Cliair- 
man Moss’s probe will discourage anew Washington’s con- 
stant tonptation. as he has described it, "try and put a 
secret stamp on cs'crything”— especially on cserything that 
might embarrass it. 

And if any more’ publications arc to be attacked, let's hope 
it is by public accusation and legal pro.sccntinn, not b\ 
secret demmeiation before defensc-industrx leaders who 
might not even need to he-ar the word "boycott” before de- 
ciding th.1t doing business with the publication denounced 
would be poor contract-policy indeed. 

Leaks vs. Light 

Lo« Angelos Examiner 

How far should the goicnimcnt go in witliliolding in- 
formation from the .Aincriean people in the interests of 
KCHiitv? 11iis question lias been raised anew by Ixnd 
Wright, a past president of tlie .American Bat Association 
who licadcd the Commission on Covemincnt Sccuiits. 

W'right has urged enactment of legislation which would 
penalize, with fines and/or prison terms, newsmen and 
others who disseminate gosernment "secrets.” 

lie told the .American Society tor Industrial Security, 
meeting in W’ashingtom that he had been assured such 
legislation will be "one of the first orders of business” wlion 
Congress meets in January. 

The real riih of this issue is. of course, who shall say 
what is "secret.” 

Bureaucrats arc all too prone to ’’classify” infonnatioii 
which the people have a right to know. 

Sometimes it’s merely a ease of petty officials playing safe. 

But the secrecy label also can be used to cover lip serious 

’Hicrc has-c been a few exceptions, but by and large the 
American press has an admirable record of cooperation with 
tlie government when national scenrits rally is invohed. 

Legislation whieli would punish newsmen for tevealing 
information which some Pentagon burcaiieiat arbitrarily 
labeled 'secret” is a dangaous infringement upon the 
paipic’s right to know-. 

'In siiiit off so-called "news leaks” in this manner all too 
often results in shutting out the light bv which the Ameri- 
can people an sec wliat theit employes in the federal go\- 
cinmcnt arc uj> to and how thes' arc spending their money. 

This isn’t tiic way to achieve gciuiinc security, which is 
essential to the safety of the nation, but is the way to un- 
justified cciisotsliip. which is abhorrent to the nation’s tradi- 
tions of freedom. 

. . . ReA'ealing Secrets . . . 

Dalla» Morning News 

,A dispatch from Washinglon says that a bill will be intro- 
duced in Congress providing fines and imprisonment for 
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newspapermen and others who ixwal government "scctcts.” 

Loyd Wright is a civilian head of the Commission on 
Coi'cniment Security which has been studying this problem. 

.Aviation Week magazine published a story disclosing 
that the United States for sonic time has Irad radar equip- 
ment in Turkov recording missile firings by Russia. 

”I regret that anyone would not think more dearly of 
the possibilities of assisting the encmv before publishing 
that type of thing,” W'right said. 

But where did Aviaiion Week get the storv’’ Somebody 
ill charge of our Turkcv radar unit— assuming there is one- 
tipped off somebody else who tipped off somebody else wlio 
tipped off the magazine. 

AvLvrioN W'eek cannot have correspondents all over the 
world. No newspaper or publiratioii can. In revealing 
"secrets,” tlie government itself is the worst offender, and 
the revealing is done often to grind an axe or by one branch 


of the mihtarv' trv ing to show its superiority over the other. 

But all forms of media, to avoid stricter regulation, 
should exerdse greater judgment. Freedom of press and 
spcecli can remain only if the country is secure. Destruction 
of that security is destruction of all its frecdoms- 

!ii wartime voluntary censorship worked well. Patriotism 
was high, of course; it alwavs rises in the face of peril. 

The danger of a law fining and imprisoning reporters who 
reveal "secrets” is the government's inability to define 
secrets. The l,SOO-odd bureaus and commissions in the 
federal govemnie-nt constantly will enlarge the aia of re- 
stricted infomnition. until tesarch on the sweet potato 
will be considered a secret. Wc will have government by 
blackout. 'I’hc first step toward security is for the defense 
forces to protect their own secrets. Tlie next step i.s for all 
media to exercise care and caution, remembering that all 
freedoms can vanish with reckless indiscretioii. 


News Digest 


tiiglisli I'llcctiic P.IB interceptor has 
been flight tested supcrsoiiially for the 
first time with de liavillaiid Firestreak 
infrared missiles, with which it will be 
equipped. The test was reported to 
have been satisfactory, willi no adverse 
effects on P.IB performance at high 
speeds. Fircstraks are mounted close 
to Ihe fighter's fuselage on each side of 


Lockheed’s Nfissilc Systems Divisiou, 
Palo Alto, Calif., is using a 40-ft. shock 
tube to test advanced designs of Ihe 
Navv’s Polaris ballistic missile. Tern- 
|ietatiires and pressures generated with- 
in the tube will simulate those a long- 
range ballistic missile would encounter 
ill flight at speeds of 13.000 mph. 

New order for Nord Co’s CT-20 
target missile lias been placed by British 
Su]>ply Ministry. Missile, powered by 
Turbomcca Marbore turbojet, will be 
used by Royal Navy. 

Henri Potez. aviation pioneer and 
head of the I ’rcnch aircraft firm which 
hears his name, has purchased control- 
ling interest in Air-Fouga, builder of 
the Magistcr jet trainer. Air-hoiiga 
shares formerly were jointlv owned bv 
five French aviation companies. 

French have fired missiles from 
under belly of delta-wing Gerfaut ex- 
perimental interceptor at supersonic 
speeds, say tests arc probably first of 
their kind to he conducted in Europe. 
E.xpcrimciit.s are being made at istres. 

Japanese Goverament approval of a 
tecliiiial tie-up with Coiitrabcs .AG of 
Switzerland lias been requested by 
Mitsubishi Electric Manufacturing Co. 
I'lic agteement. valid for 13 vr., would 
cover tlie domestic mamifactuic of 
Oatikon ground-to-air guided missiles 
aiid filing control systems for anti- 
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Airline Earnings Point Toward New Low 


Industry profits show sharp dip in third cpiarter; 
earnings for 1957 may fall below S50 million. 


By L. L. l)oty 

Washington — Airline nmiings for 
1057 appear headed for the hmest Iwol 
in three ycirs. Profits continued to dip 
shaiph during the third cjnartcr of the 
year despite n iiuirhed increase in pas- 
senger rcsenues- 

Aii Aviai'ion WntK suney of doin- 
estic trunkline activih during the 12 
months ending Sept. 50 indicates net 
profits for 1957 mas fall below the S50 
Million mark for the first time since 
1953- Estimated profits for the 12 
iiionths are 546 inillion, compared to 
an actual net profit of S59 million for 
tl'.c .same period of 1956. 

I•'n^the^^l0^e. although estimated re\- 
emies for the 1 2 mimtlis ending Se"pt. 30 
indicate resenue growth is continuing 
to follow the healtliy dcselopincnt pat- 
tern of the indnstty, passaiger traffic 
during flctobcr fell short of forecasts. 
Should this donnnard trend in pas- 
senger traffic continue through the win- 
ter months, an csen deeper dcpres.sion 
in earnings can be expected. 

Highest earning record for the in- 
dustry was established in 1955 sshen the 
domestic trunkline c-atriers reported a 
net profit of S65 million compared to 
s5l million in 1954 and S37 million in 
1956. 

Passenger Increase 

Oil the strength of thcpicscnt suncy. 
.1 10 to 12% increase in passenger 
tiaflic can be forecast for the year. Al- 
thuiigli this estimate compares favorably 
with a long-timgc forecast of 8 to 12% 
each vewr during the next fir e veats, it 
IS substantialh below the 16% gain 
experienced during the past fisc years 
or the 25% increase recorded during 
the 1940-51 period. 

Operating expenses showed no signs 
of .slackening during the 12 iiiontli-per- 
iod, indicating the airlines arc getting 
no relict from flic profit pinch which has 
plagued the industry since the fall of 
1956. Of the Big Four airlines, only 
I rans World .Airlines reported any con- 
trol of the mminting expense lescl. It 
announced a rescrsal in the climb of 
costs per asailahle ton-miles during the 
first nine mmilhs of the seat. 

Estimated operating revenues for the 
chmicslic indiistrs during the 1 2 months 
siirstycd amoiiiilcxl to SI. 3 billion as 
eoinpared with an actual Sl.l billion in 


the 12 month period. Operating rev- 
cmiers ruielied an estimated SI .4 billion 
against SI. 2 billion in the s.ime period 
last year. 

Operating Revenues 

Using an index system as one means 
of fixing a sharper focus on the airline 
fiiiiiiieial picture, operating income dur- 
ing the third tjiiarter of 1937 is shown 
to be almost one-half that reported for 
the third i|ujitcr of 1955. On the basis 
of a 1955 index figure of 100, operating 
expenses during the period climbed to 
114 in 1956 and to 137 in 1957, 

Operating tescnucs climbed from an 
index base of 100 in tbc third quarter 
of 1955 to 109 for the s.iinc period in 
1956 and 125 in 1957. Operating in- 
come, however, dropped sharply from 
the 1955 index Ixisc to 70 in 1956 and 
to 57 in 1957. 

During the first eight months of the 
year, aniilablc seat-miles rose 10.7% as 
compared with a 12% increase In 1956. 
Deliveries of new equipment during the 
next six inontlis niav bring this increase 
to as high as 25% in 1958 unless tetire- 
inent ordd equipment is accelerated to 
a higher rate tliaii has been cxpaicnecd 

Aserage passenger revenue per pas- 
senger-mile dropped to 5.27 cents dur- 
ing the first nine months of 1957, com- 
pared to 5.28 in 1956. llic trend in this 
category has been eonsistentiv down- 
ward e\ety year since 1951 and is ptob- 
ably the direct result of the steady 
growth in aircoaeh scrsicc. 

Fare Increase? 

.Airlines consider the decline in the 
average pas-senger resemic per passenger- 
mile a significant sign that a fate increase 
is needed as a key step toward maintain- 
ing sufficient rci cniie increases at a [vice 
at least equal to expense increases. 

That the inxesting public also feels 
the need for a fare increase as a means 
of insuring a fair yield on common stock 
is shown by the sharp rise in airline 
stock’ prices on the New A'ork Stock 
Exchange 10 days ago when word 
spread through W'all Street that Civil 
.Aeronautics Board staff members were 
•supporting a higher rate of return for 
the carriers- 

h'or the nine months ending Sept. 
50, Trans World .Airlines sliowed a sub- 
stantial imprns emtnt user llie same per- 


iod for 1956. Net income climbed to 
S2.4 nhllioii compared with earnings of 
3461.000 through tlic third quarter last 

Net income before taxes this scar was 
S5.6 inillion of which 55.6 million was 
from transport operations and 51.9 mil- 
lion from tlie sale of aircraft. The air- 
line'.s international division proiluecd 
a S2.4 million profit before taxes on 
total rcsenues of S5I million, compared 
to a SI. 2 million profit generated by 
domestic operations from gross rcvemies 
of 514S million. 

I'W-A'x costs per available toii-milcs 
were sliced from 29.4 cents in 1956 to 
28-3 calls in 1957 on domestic routes 
and from 48.3 cents in 1956 to 44.8 
cents in 1957 on international lontcs- 
Retarded Traffic Growth 

C.ittcr Burgess, 'lAA’-A ptesident, em- 
phasized the failure of the industry 
traffic soluine to meet cxpcchatioiis and 
said retarded traffic gtowth was rcBecIcd 
in September results when earnings l>c- 
fiire taxes slid from 52.9 million in 
September, 1956 to 51-3 inillion for the 
s.imc inoiitli ill 1957. 

Capital .Airlines also reversed last 
year’s trend witli operating tevcinies 
pulling above operating expenses during 
the nine months of 1957. In 1956, 
operating raaiues totaled 545 million 
as compared with operating expenses of 
547 inillion for the first three quarters. 
This vear, rcsenues climbed to S69 
million and expenses reached S6S iiiil- 

nic carrier turned its three quarter 
operating loss of Sl.S million in 1956 
into an operating income of 51 million 
this scut. Net loss was cut from S2-S 
million in 1956 to 51.7 million for tlic 
first three quarters of 1957. 

Eastern .Air Lines reported a sharp 
decline hi profits for the first nine 
months of 1957, although opcratini tev- 
emics hit an all-time high for the carrier. 
F.xpcnscs increased 27% during the 
period causing a 59% decline in earn- 
ings. 

Load factors dipped from 62,70% to 
61.03%. 

E.istcrn pointed out in its third 
quarterly report that wages were up 
26% user the first nine months of 1936. 
Fuel costs increased 31%. Tol.il net 
catniiigs for the airline were 54.9 mil- 
lion for the nine-month period, com- 
pared to SS.I million in 1956. 

United .Air Lines beat its owyii ninc- 
niontli record gross during tlic first 
three quarters of 1937 by more than 
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514 million, but net earnings dropped 
from SlO.l million last year to 56.5 
million this year. Operating taenues 
climbed from 5200 million during the 
nine-month period of 1956 to 5214 mil- 
lion for the same period this vear. Ex- 
penses rose from 5176 inillion to 5199 
inillion. 

United's third quarter revenue pas- 
senger-miles climbed 12%, but avail- 
able scat-miles jumped 15% during 
the same period. 

During the first nine months of the 
year, United added 27 new four-engine 
jilanes to its fleet. 

Delta Ait Lines reported a passenger 
traffic increase of 18.33% during tire 
September quarter— first of the airline’s 
airrcnt fiscal scar which ends June 30. 
1958. 

The airline, however, recorded a 
20.68% increase in operating expenses 
for the three month period. Net in- 
come for the period was 5356,000 on 
gross rcsenues of $20.5 million, an 18% 
increase over the corresponding period 
in 1936. 

Reduced Earnings 

American Airlines reported a big 
decline in earnings from S17 million 
during the first nine months of 1956 
to SIO million for the same period in 
1937. 

Net earnings pn share of coin- 
nion stock including profit on disposal 
of ptopertv dropped from 52.15 to 
51.25 cluring the two periods. 

Total revenues increased from 5217 
million in 1936 to 5231 million this 

Expenses climbed from 5201 mil- 
lion to 5223 million- During the nine 
month period. American carried 6,152,- 
871 passengers, a total of 3.9 billion 
icvcniic passenger-miles, a 6.7% in- 
crease over the 5.6 billion revenue pas- 
senger-miles for the same period last 

The airline moved 64.6 million ton- 
miles of airfreight during the first nine 
months of the year, an increase of 
approximately 24-8% over the same 
period last year. 

Northeast Setback 

Northeast .Airlines suffered a marked 
setback for the first niuc months as the 
result of a jump in gross expenses from 
57,8 million in the 1956 nine month 
period to 515.5 million this year. 

Net loss for the first nine months 
of this scar reached 52,369.463 com- 
pared to a 566.378 loss during the same 
period last scar, 

Racimes were up to 511 million 
from the 1956 figure of S7-8 million, 
but the airline began to feel a traffic 
slump in Scptcinbcr. Tlic September 
load factor slipped to 42.32% from 
55.19% in August and from a 57.71% 
figure in September, 1956. 


Fare Probe Begins Next Week; 
Domestic Lines Renew Efforts 


By Ford Eastman 

Washington— Domestic trunk airlines 
will renew their efforts next Monday 
when hearings begin in the General 
Fare Investigation to prove that tlie in- 
dustry needs a fare increase despite a 
favorable past earnings record. 

Airlines say a fare boost is necessary 
because costs arc increasing faster than 
tevenucs, lowering profits and reduc- 
ing ehances of obtaining the financial 
backing necessary to move into the jet 
age. Rate increases asked by various 
carriers range from 6% to 20%. 
Difficult Task 

llic task is not expected to be an 
easv one. Civil Actonautics Board 
turned down requests for a 6% emer- 
gency increase in September on the 
grounds that evidence presented did not 
support the airlines' contention that the 
incccasc was ncccssarv to provide an 
adequate tetum. 

’Inc Board said its decision was based 
upon the level of earnings necessary to 
provide a fair return over a reasonably 
extended period, including botli good 
and bad years. 'I’lie yardstick used to 
measure the earnings level by the Board 
was an 8% return on investment as 
applied ill domestic rate proceedings. 

CAB said average yxist earnings have 
Kthi substantial and have exceeded the 
8% la el. acn on a repotted basis. The 
average rate of tetum for the 12 trunk- 
lines from 1930 through 1956 was 
11.67%, according to the Board. The 
1953 average return «-.is 11.38% and 
the 1956 return was 9.42%. 

Best Years 

Tlic period between 1950 and 1956 
is generally considered the best ev er at- 
tained bv airlines from a financial stand- 

Aitliough the Board took notice of 
declining profits last year and this year, 
it concluded that on the basis of the 
record the present dqsrcssed eirnings 
appeared due to short-temi factors. It 
said no evidence liad been submitted to 
show tliat airlines could not cope with 
the downward trend in profits. 

Throughout the opinion that accom- 
panied ttic decision. C.AB repeatedly 
pointed out what it termed the lack of 
substantiated arguments it could take 
into consideration in detennining the 
issue of whether present fares were in- 
adequ.ite or not, .Among these were: 

• Evidence shows that the cairicis h.ivc 
had substantial earnings in the past, 
and they liavc not established that the 
economic and operational factors— 


which in the past afforded opportunity 
for reasonable earnings, under econom- 
ical. efficient management— will not be 
obtained in the future. 

• There is no evidence that such a level 
—8% rate of tetum— was inadequate in 
tlic past, and no catrier Inis introduced 
evidence info the record supporting a 
different rate of return. The position 
of the carriers is that they arc submit- 
ting a dollar amount of earnings for the 
Board's consideration us to reasonable- 
ness, without advocating any particular 

• Main argument advanced in this pro- 
ceeding in support of the po.sition that 
cost increases can no longer be ab- 
sorbed is that the new turbo-compound 
aircraft are more costly than tlicit pre- 
decessors, However, no carrier otlier 
than United has offered underlying evi- 
dence to support this proposition. 

• .Most of the carriers contend that the 
heart of their ease is the requirement 
that earnings be kept at a reasonable 
level in order to maintain investor con- 
fidence and obfaiii financing for their 
jet programs. Tlicy contend that, other- 
wise. their credit status will be seriously 
if not incprablv impaired. Tire diffi- 
culty with this claim is its lack of ade- 
quate support. There is no evidence as 
to any inability on the part of the 
trunkline industry gcnerallv to obtain 
neccssarv financing for replacement or 
expansion needs. No testinrony wj, 
offered from members of the financial 


Capital Want!* Subsidy 

Wuslangtuii— Capital Airlines nskcH 
the Civil .Aeroiiauties Board last week 
for B rctiiin of subsidy pavinents to pro- 
tect it against an estimated 1998 net 
loss of 57.9 million. The airline w-as 
last removed from subside payments in 
Octobet. 1951. 

In a petition filed wjtli the Board 
55'cdnesday. Capital asked for subsidy 
mail |>aymcnts of 50.79 cents per tcy- 
enue pbne.milc in addition to the air 

genev sitiiatinn and doubted its abilitv* 
to operate w'ithout subsidy because of a 
aitical financial condition. 

Capital told the Board it would incur 
an estimated $7.9 million net loss in 
1998 on revenue of 597.6 million at the 
present rate of rchim. It added that j 
20% fare incre-ose. wliicli the airline de- 
sciibcd as a "y-erv' remote possihilitv.’* 
would permit a $5 million net profit on 
S116 million gross revenues. 
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community as to the lc\cl of earnings 
the carriers wouUI require in order to 
nblatn additional financing. 

Hector's Stand 

Board Member Louis J. Hector, who 
filed a separate concurrence, summed 

"One aspect of the ruse seems to me 
of particular significance. The carriers’ 
case for an emergency increase is based 
in large part on the claim that present 
passenger fares do not produce suffi- 
cient earnings to enable me carriers to 
laise the capital necessary for their jet 
equipment programs. 

"Yet the record, to my mind, con- 
tains little real es idcncc on this subject- 
in general, the eartiers' cases test on the 
imsupportcd assertions of their own 
executises that an immediate fare in- 
crease is necessary for them to complete 
their equipment financing arrangc- 

From its opinion, the Board left little 
doubt what carriers must present in the 
way of esidcnce to justify a fate in- 
cre-isc. Hector esai offered some sug- 
gestions. He said that, if a fare increase 
IS justified in order to finance these 
equipment programs, the Board must 
require convincing proof that these 
programs arc reasonable and cconomi- 


Brltaiinia Crashes 

Bristol, Fngland— Bristol Aeroplane 
Co.’s prototvpc Britamiij 300 crashed 
while on a test Bight biiling all 13 per- 

I'hc coiiipanv said the aircraft was 
engaged in strain gauge testing shortly 
before the crash. It plunged to the 
ground in the landing pattern at the 
cunipeny's Filtoii home base while tiun- 

irirst eyewitness reports said the 
Britannia "broke up in the air" but a 
eompany spokesman said there was noth- 
ing to suggest that there had been an 
explosion. Hugh Strathani, Bristol as- 
sistant chief test pilot, who was at the 
controls, had rime to radio a brief "Mas- 
dav" signal before the crash. 

'The 13 persons aboard the aircraft . 
included eight Bristol flight lest ctew- 
inen. as well as observers from the Air 
Ministrv, de Havilland .Aircraft and Rcdi* * 
phone Co. Bristol said the crash had 

lenis which have plagued the Britannia. 
It was reported rceenth that the com- 
pany was soon to begin testing the latest 
engine modification aimed at whipping 
the icing problem. 

ITis modificatioo was not being 
tested on the aircraft which crashed, a 
company spokesman said, adding that 
there was no engine test of any type 

dent, 


cully and financially feasible. 

"It seems to me." lie said, "tluit a 
cousincing presentation of the carriers' 
equipment programs and flicir related 
financing needs should encompass some- 
thing like the following; 

• "Long-range traffic pcojcctions, in- 
cluding li.iffic stimulation anticipated 
from the introduction of jet aircraft- 

■ "Aircraft purchase and disposal pro- 
grams related to introduction of jets. 

• "Financing plans ncccssarv to accom- 
plish the purchase of aircraft. 

• "Rato of return or lc\cl of earnings 
necessary to accomplish financing. 

• “Passenger fate levels necessary to 
achieve the required rate of return. 

• "Kvidence that the proposed increases 
are compatible with the traffic projec- 
tions with which the planning begins.” 

From exhibits alrc.iely exchanged in 
the Genera! Passenger Fare Investiga- 
tion it appears that the airlines are 
following the advice. Karlv exhibits 
contain considerable wrilten testimony 
from financial experts regarding airline 
financing. 

Other Issues 

Other issues or questions that will 
appear during tlie investigation include; 

• Accounting procedures. .Are reported 
airline cimenses in line with the yard- 
stick used by the C.AB in the past dur- 
ing rate p^occcding^ to dctcmiiiic jus- 
tifiable expense? In the past, millions 
of dollars of reported airline e.xpcnse 
have been disalinned by the CAB as 
not justified under economical and 
efficient management. Inclusion of all 
expenses, whether justified or not, 
would tend to depress profits repotted 
by airlines. 

• Profits reported bv airlines also will 
be aScctcd by method used to depre- 
ciate equipment, depending upon the 
life allowed for the aircraft and the 
residua! value. The C.AB staff, in the 
6% case, submitted a method that 
icficctcd greater profits than the air- 
lines reported. 

• Carriers also contend that, in re- 


Washington— National .Airlines was 
recommended last week to fly the choice 
Chicago-Miami route by Civil .Acto- 
naiitics Board Examiner William F. 
Cusick. Delta and Capital .Airlines also 
were recommended to serve additional 
markets through extension of routes. 

In his initial decision in the long and 
involved Great Likes-Southcast Service 
Case, Cusick selected National oi cr sev- 
eral other applicants, including Oipihil, 
Capitol .Airways, Northwest, Trans 
•American. Trans World and United. 


v iewing tlie adequacy of their earnings, 
capital gains should not be taken into 
account since they arc infrequent, non- 
recurring and not income in the ordi- 
nary sense because they must be 
ploughed back into new equipnient. 
lire Board ruled this arguineiit had no 
merit in the 6% case, but that it might 
have in the investigation. 

• Airlines have contended that equip- 
ment deposits should be a part of the 
investment base. Bureau Counsel elim- 
inated this in the 6% case. Bv in- 
cluding equipment deposits in the in- 
vestment base, the rate of return would 
he decreased unless offset by an increase 

• Carriers would like to figure unit 
exists on the basis of available scat-miles 
instead of revenue-miles. This would 
reflect in the showing of higher costs 
and depressed earnings in rate cases. 

• Airlines contend the cuTTcnt dtojs in 
load factors is due to increased compe- 
tition from recent route awards and 
will not improve- C.AB admits new 
compefition, particularlv in the initial 
stage, presents airline management with 
serious scheduling problems. It adds, 
however, that this is a tcmporaiy condi- 
tion and can be overcome once a 
carrier has sufficient information to 
determine the needs of the inarkct. 

• Airline routes and use of equipment 
also may come in for semtinv. For ex- 
ample. C.AB probablv will want to 
know if profits ate being depressed by 
larger trunks serving too many of the 
short haul markets or by utilizing 
equipment that is uneconomical in a 
certain market. Considering the rcla- 
tivelv high costs of selling and boarding 
traffic, the Board said the length or 
haul is a major critical factor in a car- 
rier's earnings potential. 

Another question that mav be asked 
of airlines, and one which the carriers 
would probably like to know too, is— 
once tlic jets have been flying a few 
years, what fare level will be necessary 
to permit an adequate return on a long 


Tlic case covered a number of appli- 
cations for services in a broad area 
between the Great Lakes and Southeast 
sections of the countrv’ bounded by 
Chicago, Detroit and Buffalo on the 
north: Indianapolis, Louisville and At- 
lanta on the west; Washington and 
Baltimore on the cast, and Tampa and 
Miami on the south. 

There were 10 applicants in the case, 
five carria intervenors, M civil inter- 
venors and 33 appearances by interested 
parties outside the bounded area. The 


Chicago-Miami Route Proposed 
For Nalionai in Great Lakes Case 
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Russia Unveils Huge Tu-114 Turboprop 

New Soviet airliner, the I‘u-1H Russia, is pow'crcd bv four turboprop engines similar in appearance to 17.000. eshp. powerplants of 
the Bear bomber. .-Aircraft, Russians sav. is equipped with two elevators, telephone system and -18-seat restaurant. Nfoscow-Ncw 
York nonstop perfoTiiiance with 170-180 passengers at 360 inpli. cruise is claimed for the aircraft, designed bv group headed by 
A- N. Tupolev. 


decision contained 358 pages in addi- 
tion to eight pages of tables. Cusick’s 
recommendations are: 

■ Certification of National Airlines to 
operate betwem Chicago and Miami 
via Indianapolis. I.onisvillc. Knoxville. 
Atlanta, 'lallahasscc, and Tampa (St. 
I’etersbuig) Clearwater, with a restric- 
tion that Atlanta be served only on 
flight.s operated between the terminals 
Chicago and Miami. 

• Extension of Delta Air Lines from 
Cincinnati to Detroit via Davtoii, 
Columbus and Toledo and the certifiea- 
tion of Tamp.i (St. Petersburg) Cle.ir- 
water and Orlando as internicdiatc 
points on the route between Miami ;nid 
Jacksonville, with a restriction prohibit- 
ing tuniaruund services between Chi- 
einnati and Detroit. Also the extension 
of the same route from Savannali to 
Chari eston. 

• Extension of Capital Airlines from 
Pittsburgh to Buffalo via Youngstown, 
.Akron, Canton, Cleveland and Erie 
and from Atlanta to Miami via Jackson- 
ville. Tamp .1 (St. Petersburg) Clcat- 
vvntcr and West Palm Beach, with a 
restriction prohibiting operations be- 
tween Erie and Cleveland except on 
flights also serving .Atlanta or \Iiami 


Rotodyne’s First Flight 

London— Fortv passenger Fairev Roto- 
dvne. designed as a A'TOL transport, 
made its first flight last week at AA'hitc 
AA'altham Airfield. Flight lasted 20 min. 
and was vertical oniv. Rutodviie has fixed 
wing and rotor, 


and with a further restriction prohibit- 
ing turnaround service between .Atlanta 
and Miami. 

• Extension of Eastern Air Lines from 
Charleston. W. Va., to Chicago via 
Cincinnati, subject to a restriction ptii- 
liibiting fliglits between Charleston and 
Chicago that do not originate or termin- 
ate ill Columbia, S. C., or points south. 
■Also, extension of Eastern from Louiv 
villc to Detroit via Cincinnati and Fort 
Wayne subject to a restriction prohibit- 
ing turnaround service between Detroit 
and Cincinnati. 

• Revision of Trans World Airlines 
certificate to reniovc the long-haul rc- 
.vtriction prohibiting turnaround serv ices 
between Chicago and W'ashington and 
to remove restrictions prohibiting serv- 
ice bctw'ccn Cincinnati and Indianap- 

• Revision of United Air Lines certif- 
icate to rcinovc a long-baul restriction 
pioiiihiting lumaroiind services between 
Chicago and Washington to authorize 
service between Chicago and Washing- 
ton via Dayton and Columbus. 

• Revision of Northwest Airlines certif- 
icate to authorize unrestricted opera- 
tions betwexm Detroit, Cleveland, Pitts- 
burgh and the cotcrminals AA'ashington 
and Baltimore. 

Russia, U. S. Dispute 
Bilateral Progress 

Washington— Slate Department last 
week denied tliat discussions vvitli tlie 
Soviet Union on a bilateral air ajtcc- 
rnciit had begun, althougii an official 
of the Russian embassy told Aviation- 


Week "negotiations are now under 

A State Department official said the 
Russian proposal for an ait agreement 
with the U.S- was included as part 
of a discussion program covering ways 
and means of expinding the exchange 
of ideas between tlic two countries (AW 
Nov. 4, p. 41). He said, bavvever. the 
program includes some 50 agenda items 
and added tlic Russiiuis h.ivc nut yet 
touched on tlic bilateral proposal nor 
have tlicy hinted tliey ate teadv to dis- 
cuss it, Discn.vsions on tlie first few 
agenda items started last Monday. 

Tlic Soviet official stronglv implied 
tliat the proposed air pact would soon 
materialize but refused to elaborate on 
:mv of the details of the plan. 

Jklcanvvhilc. Pan American World 
Airways, which holds operab'ng rights 
to Moscow and which once was author- 
ized bv the State Department to negoti- 
ate with the Russians on an air agtcc- 
iiiont (.AAV .Aug. 27. 1956, p. 25). had 
received no official or unofficial word by 
late last week from eitlicr the Soviet 
Union or the U.S. that bilateral discus- 
sions arc imminent. 


New Comet Piaunett 
Hatfield, ICngland— Dc flarilland Air- 
craft Co. plans another version of its 
Comet 4 jet transport, to be known os 
the Comet 4C. Designed for operation 
over intermediate stage lengths, it is 
expected to provide almost the pavload 
of the Comet 4B w-ith maximum stage 
length increased by 300 mi. Comet 4A 
bas been dropped. 
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THE RECORD-BREAKING VIS 


During the 193S'36 fiscal year British European Airways’ 
fleet of]et-prop Vickers Viscounts operated at a clear profit of 
13,180,000 — or $68 profit per flying hour for each Viscount. 

And during thu same period, BEA’s competitive position 
was greatly improved. On their Great Britain- Europe services 
— mostly Viscount — BEA’s share of market rose to 56% 
while the number of passengers carried increased 19.9%! 

BEA comments, "The Viscount has earned high praise 
from passengers, crew and ground stafTs alike. The Viscount 
has shown sertnceability superior to that of any previous 
new BEA aircraft on introduction to full airline service." 

Similar results are reported from all of the 17 other airlines 
throughout the world which are now flying Viscounts. More 
evidence that ‘'whtreter IheVitcounl traffic figure$ riit"l 
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SHORTLINES 


► Eineiy Air h'rciglil Cor]), rcport.s j 
record net income for the third i|usrtcr 
of 1957-S181.d91, equal to 26 cenH 
per common share. ’I'hird qiuirtcr revt- 
I1UC1 rose from S2.J-»S,626 in 1956 to 
52,902,126 111 the tliirtl quarter this 
vear. N'ct income for the nine mouths 
ciuling Sept. 30 was 5540,827. 

►Trans 35'orld Airlines claims a new 
iion-sto]) record from New York to 
l''r.iiikfurt, Gcniianv. A TWA Lock- 
heed 1649 Constellation made the trip 
in 10 hr. 1 5 min., aitting 15 min. from 
the record set b\ a Lockheed Siipcr-G 
Con.stcllation last Jan. 29. 

► Harvard University School of public 
healtli ill Boston is conducting a post 
graduate studs in aviation health and 
Siifctv. Studs ss'as made |>ossiblc bs a 
S250.000 grant from the Daniel and 
riortiice Guggenheim I''ouiidation in 
New York. Tficre are 15 persons en- 
rolled in the course, including military 
and civilian physicians and engineers 
from scs'cral nations. 

► Scaiidinas'ian .Airlines Svstcin is add- 
ing some ncss' special Iti.xurv features 
on its Douglas DC-7C "Royal Vikiiig" 
flights from N'ess York on North At- 
lantic flights and Los Angeles on trans- 
polar flints. The nesv .sersices include 
inflight chefs, |Oumict meals svitli 
Sss'cdisli crystal, Danish |x>reclain and 
silscr cutlery, conifott socks and sleep- 
ing masks. Steaming towels will be pro- 
sided to men for the morning shave; 
cau dc cologne nill be presented to 
all iM.sscngcrs. 

► Prosancctown-Boston Airline reports 
its 1957 traffic figures were 40% abme 
1956 operation. The local airline be- 
gan its 1957 season on May 17 and 
completed it on Sept. 29. It flew 8.608 
passengers on 1.515 Bights over its 
route. During the summer, only 25 
Bights were canceled due to had 
weather. PB-A also carried 2,257 lb. of 
cargo from Prosincctown to Boston, 
632 lb. were carrictl southbound. 

►British Overseas Airways Cotp. has 
become world wide agent lor Hung 
Koug Airways. BOAC will handle alt 
resenations for the airline. 

► Qantas Empire Airways Ltd. has flown 
the first non-stop flight from llonolniu. 
T. II., to Sydney, using a Lockheed 
Super-G Constellation equipped with 
special wing tip fuel tanks. The Con- 
stellation made the 5.175 mile flight in 
22 lit., 18 min. Ascrage speed svas 
250 mph. 


AIRLINE OBSERVER 

► W'atch for increased emphasis on resenations handling and telephone 
sales techniques as competithe battle for dwindling winter traffic reaches 
a peak this year, Added compctitisc schedules on profitable routes ate forc- 
ing carriers to take csery measure that ssill present a loss of potential 
teleiilionc siiics because of busy signals, unanswered telephones and loss- 
caliber selling styles. Chief p.isseu|cr complaint mm- Is against being asked 
tu wait 011 a Imkl-kcy or dead telephone until a resenationist is free to 
handle the request- Problem has been compounded by high volume of calls 
from passengers seeking to cancel resenations in accordance with the 
no-show penalty requircniont. 

► Airlines do not apjiear to be at a loss for words in explaining the reasons 
M'lis thes' believe there should be an increase in air fares. Exhibits and 
svrilten testimony cxclianged in the General Passenger Fare Investigation 
to date already reach more than three feet high. 

► I 'car is emotional factor mo.st strongly associated with air travel according 
to a scientific tcscntcli snrscy coiieluctcd by bio-mcclianics laboratory of 
Tufts University, Employing a nc«' technique of social and clinical rcsearcli. 
the Tufts group found that air tras e! is associated with a varicts of feelings, 
led by anxiety, recklessness, iiiipropricly and .speed. On the other hand, 
rail trai cl is associated with such feelings as propriety , slou ncss, pleasurable 
gtegariousness and a "slight foolishness.’’ Persons intcrvicned for flic sur- 
s ey had trasclcd at least 200 ini. by cither air or rail within the previous year. 

► Higlit Engineers’ International .Assn., AFL-CIO, is fighting an inde- 
jicndcnt union’s attempt to wrest representative rights at United Air Lines. 
Hie new union, United Plight Crew Members Assn., has filed a petition 
nith the National Mediation Board to conduct a mail election in its first 
move to ]>iill membership awas from FEIA, and .AFL-CIO affiliate. Nation- 
ally, FEI.A now represents 648 flight engineers or about 90 of all U. S. 
engineer cresv mcmbcix. 

► ludepcndcnt Airlines Assn, has asked the U. S. Circuit Court of Ap|x*als 
to end its stay of an injunction against the railroads issued in District Court 
July 17. Tlie supplemental airline group ekiinis that a minimum 5316,116 
revenue loss to the railroads was incurred by its carriers during the |)iist 
three months as a result of the stay. Tlic injunction was staicd, pending 
apixxil, on Aug. 1. It had been granted as a result of a 545 niillion anti- 
trust damage complaint— later increased to SI 44 millioii— brouglit by .Aircraft 
.Aitcoach Transport Assn, and 30 of its members- 

► North Central Airlines shareholders have a|iproved a stock split plan that 
will increase authorized common stock from 750,000 to 3,700.050 shares. 
Under the plan, each share of the airline’s present stock will be exchangeable 
for fise shares of the uewly authorized stock. 

► .American Airlines is planning a scat configuration on its Boeing 707 jet 
Iranspurts of 140 scats for coach flights, 100 for fiistaL'Iass flights. I'irst-class 
eoiifiguratiun inav include four abreast seating arrangement in ci'Crv other 
row alternated with rows of five abreasf seating. 

► .Airlines will curtail Cliristiiias gift ex|>enses this year as a direct result of 
mounting costs. Capital Airlines has told cmplos'es that the Christmas tree 
baubles wliicli the airline has been citcularing esety holiday season since 
1951 in lieu of Christinas Cards will not he available this year. Eastern 
Airlines also has told employes that company-puicliascd cards will not be 
authorized this year. 

►Trans M'orld Airlines will hire at least 40 Britisli girls for hostess traiiiiiig 
this winter. A selection board of six T\S'A personnel experts were in London 
last week iiitcrsicwing applicants. 

► Northwest Airlines lias petitioned the Civil Aetonautics Board to intersene 
in proceedings cmering Pan American World Airways pt0[)05a] to acquire 
120,000 shares of Philippine Ait Lines stock. 


AVIATION WEEK, November 11, 1957 



The reports above are a preview of what you’ll experience when you fly in 
the superb Boeing 707 jetliner. Tliey are by five of the writers who earlier this 
year flew coast to coast— in 3 hours, 48 minutes— in America’s first jetliner. 







More about Bristol’s "Whispering Giant”; world’s largest, fastest, quietest, jet-prop airliner 

INTER-CITY. . . . 



Inter-city or trans-polar. .. only the Britannia is a 
money-maker on such a vast variety of routes 


H frk is an airliner ideally suited to almost any 
stage-length . . . short or medium or long. 
Here is the only airliner that makes money in so 
many difTerent ways ... on inter-city, trans-coniinen- 
tal, or even the longest trans-oceanic flights. 

This is an airliner that outperforms all other pas- 
senger aircraft in service ... the new Bristol Britannia 
...world's largest, fastest, quietest, jet-prop transport. 


Her record shows her to be the most versatile air- 
liner ever to fly. She has no noise, runway or traffic- 
control problems. Her remarkable flexibility allows 
her (0 use existing traffic patterns and runways almost 
anywhere in the world. 

Operators have already chosen Britannias for an 
amazing variety of stage-lengths, from short 200-mile 
inter-city routes to long 4,500-mile trans-polar flights. 


. TRANS-POLAR 



Britannias will be flown between Mexico City— New 
York by Aeronaves De Mexico; between Havana — 
New York by Cubana de Aviacion; and between 
New York — Washington and New York — Miami by 
Northeast. The same type of aircraft will be flown 
nonstop across the Atlantic by BOAC and El Al, 
and on trans-polar and trans-Pacific routes by Ca- 
nadian Paciflc. 

Powered by four 4120 h.p. Bristol Proteus turbo- 
prop engines, the “Whispering Giant” cruises at 400 
m.p.h., carries up to 133 passengers and cuts operating 
expenses to a new low. 


World-wide recognition and demand: 

four continents and have been ordered by Aeronaves 
De Mexico. Canadian Pacific, Cubana De Aviacion, 
El Al Israel Airlines, Humin|-Clan Air Transport, 
Nonheast Airlines, the Royal Air Force and the Brit- 
ish Ministry of Supply. 

BR/STOL ^ 

Britannia 


47 



AERONAUTICAL ENGINEERING 



CL-44, New Short Design Show Similarity 


New York— Design proposal for a 
new turboprop hc<ny duty freighter 
utiliaing Bristol Brit.mnia components 
was disclosed by Short Bros, and Har- 
Imtd at the same time as Cnnadaii Ltd. 
diselo.sed specifications for its CL-4t 
project, which also is based on the 
Britannia. 

Ciiiadair. which is to build the Bris- 


tol Orion powered CL--H for the Royal 
Canadian Air I'otce. has a licensing 
agreement with Bristol coscring sale of 
the tiansport/cargu aircraft and its 
related project, the CL-2S anti-sub- 
marine patrol plane. Canadair said it 
has extensive sales tights for the 
freighter version. 

riio Short Bros, proposal, made to the 


British Mini.stry of Supply, would use 
the Bristol Orion engine, as the CL--I4 
will. Unlike the CL-4-f, it would base a 
high wing, but the wing design itself 
would be the same as the Britannia. 
Other Brihinnia components retained 
would be the complete flight deck, 
whole tail assembly and control system 
and the undercarriage. 

Canadair Informed 

Hiat Short Bros, had a transport 
project under study was known to 
Canadair, which has been informed by 
Bristol. 

Canadair said that the Short Bros, 
project is a totally different aircraft and 
does not os erlap the CL--I-I in function. 

Bristol also said there is no conflict 
between the aircraft- Tlic CL-t-t is a 
transport aircraft and freight carriage is 
purely incidental, Bristol said. It re- 
tains the Britannia fuselage, lire Short 
Bros, project is specifically designed for 
heavy freight movement. Bristol said, 
having a completely redesigned fuselage 
and aimed for radium range freigfit 
markets first and later for the traiis- 
aflantic field- 

Short's chief project designer, S. II. 
Robertson, reached at Belfast. Ireland, 
by Aviation Week, said fuselage will 
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be h,ilf as big again as the Britannia's. 

Designed on fail safe principles, the 
17 ft.-in.-di.iinetcr fuselage w-ill luuc a 
scry low loci floor and a large tear 
mnip. A iiol.ibie fcalure of the msdage 
is the prosisioii for sep.iratc pressure, 
temperature and huniiditv control bc- 
Iwccn the flight deck and the freight 
hold. 

Gross weight of the Short doelop- 
ment will not exceed Ih.i! of the Brit.iii- 
niii but its paUoad ov er 1.000 mi. sliutild 
rc.idi '0 tons. "It would accommodate 
200 troo]3s ftinii a quick look it the 
s|>ccifieation," said Robertson, "but our 
primary objective is a licmy freighter." 
Wing Changes 

OiiK minor wing inodificatioiis arc 
ins'oKcd as a result of the higher landing 
weight. The iiinei portions of the wiiig.s 
need .slight thiekening but this w ill not 
call for any ji|grii| and tooling changes, 
'file Britannia undercarriage and gc- 
omctiy remains coinplcrcK iineiuinged, 
"But." Roberston said, "we shall mount 
it front the bottom cornets of the fuse- 
lage and retract into fuselage blisters. ” 

,\ thin sving s'crsion using Orion en- 
gines with gross weight strclelied to 

220.000 lb. is contemplated whieh 
would pnt the cruising speed up to -100 
kt. and the paslnad to TO tons over 

5.000 mi. 

In discussing this new development 
philosophy. Robertson stated that 
Short "feels future development of the 
Biitannia will depend on a thinner wing 
and fully dcsclopcd Orion cu|incs. 
but it is too expensisc to go straight to 
it." Tire coinpain hopes to do some 
quick business. 0|X.'n ii|> a market witli 
tlic nritanniii wing version— operating 
exists would be scry mnch down from 
Britannia rates— so that it can soon 
afford to introduce the thin wing vet- 

"hi any event," said Robertson, “the 
f'cighter \crsion being slightly slower 
due to its high drag fuselage is better 
suited to the Britannia wing." Its opti- 
mum cruising Sliced would be down to 
300-5 50 kt. Higher cruising speeds 
would mean the wing would get into 
critical Mach number area. Robertson 
reckoned it was well known the Britan- 
nia was already suffering drag penalties 
due to its proximity to critical Mach 
number. 

Thin Wing 

Kvcii in the thin winged vetsion the 
midercarriage gcometn and most of 
the components svill be retained. ".Ml 
we need is slightly bigger tires, and 
thicker walls for the lisdtaiilic ele- 
ments," Robertson .said, lire fuselage 
will be designed "from the word go” to 
meet the final stretched thin wing gross 
weight specification loading. 

Robertson disclosed that since the 
company has been doing some "exten- 
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si\c integral w'ing ini'cstigatioiis at 
Belfast its new’ thin wing will be a 
maeliincd integral structure." 

I he Orion engines hai-e been de- 
signed to plug into the Brilnimia wing. 
"In its filial form witli Orion engines 
and a thin wing we reckon to be able to 
ferry -tO-60.000 lb, of freight across the 
Atlantic at -fOO kt." Robertson csti- 
m-itcd.. 

C.madalr estimates that its transport 
will be able to carry approximately 

70,000 lb. of cargo across me Atlantic 
at a cruise speed of about 400 inph. and 
at a direct operating cost of 4.5-5 cents 
a ton-mile. In the passenger icrsioii, 
the aircraft could take a 154 passenger 
thrift class load nonstop New York to 
London at a direct operating cost of 
approximately 1 cent a seat-mile, in- 
cluding depreciation. 


Environmental Control 


il of tile flight deck and 

freight hold, 

Rohertson cited numerous adiantages 
of this ssstcni. The transportation of 
rhesus monkeys is now big business and 
in present aircraft "crews ate virtuallv 
social outcasts because of the smell." 
Knginc bleed air economics can be 
made when tiaiispoiting steel products 


be critical— for tiaiisportiiig fruit, vege- 
tables and meat can be obtained "with- 
out fieeaing, drying or cooking the 


Maximmu pressure was same as for 
the Brilauuia but the enmpam has not 
o\ criooked the possibility of eseii higher 
local pressures for the transportation of 
items such as unfrozen meat and thercbv 
present it from bleeding. Night stops 


ALL-CARGO and cons’ertible versiuns of 
CL-44 liasc two large loading doors, maxi- 
mum size 6}xl0 ft. Strong floor with 
tucks con support heaviest loads. Total 
gross rxilome for cargo will be 7,320 cn. ft. 
Passerrger versions will scat up to 154 in 
new* "thrift” class with 34.in. spacing. 
Projected seat-mile cost is 1 cent, tower 
than current international rates. 






Bell helicopters have passed the most rugged test of all 



THE TEST OF TIME! 



At work for more than 
2,500,000 hours 



. . Bell helicopters have proved 
their dependability. And what 
better test of dependability can 
there be? Certainly no 
man-made test can simulate the 
operating experience of the Bell 
H-13. No other helicopter has 
done what the Bell has done. 


Because it’s the actual 
“performance” — not 
“rehearsals” — that stands in 
the records, the Bell H-13 
proudly points to its own . . more 
flight hours, lower maintenance 
costs, more dependability. . 
yesterday, today 
AND TOMORROW! 


"WHIRIYBIRDS" 


7V..ccb»uM your local paper lor time and ttaHon 


ate another problem with pcrisliablo 
foods and "ttie coini«n\ is looking to 
tire need for an auxiiiarr unit 

dri'iiii a fteon rcfrigcialioii plant "ith 
which to maintain ait conditions.” 

Freight Area 

Lcngtii of freight litild will be SO ft. 
It will give II ft. square Freightage. 
Short emphasised that a much smaflct 
breab^tven order than nitli the airliner 
will be possible due to high percentage 
of Britannia components used. .Mso 
production can begin quickly, the com- 

' Canadair. in rescaling final configura- 
tion data of the aircraft (militars trans- 
port versioni. said that in its passenger 
configuration it nill be known as flic 
Canadair Liner; as a cargo ship, the 
Canadair I'rcightct. .\U \etsions. Ixitli 
the proposed cir il and military, will be 
powered bs the Orion engine, which is 
rated at 5.1 sO eshp. 

The aircraft will be ■'.■'imeticanixed ' 
in regard to materials, standards, acccs- 

Length of the transports svill now be 
.almost 157 ft. -or 23 ft- longer than the 
CL-2.S. which up to the present is the 
largest plane eset built in Canada. This 
makes available a total gross solumc of 
7.520 cu- ft. for cargo, or space for up 
to 154 passengers in the new " thrift" 
class seating .itrangcmcnts with 34 in. 
spacing. 

X'arioiis other arrangements, tcflcct- 
ing different degtets of comfort from 
dc luxe to noniial tourist or mixed 
class, as well as combinations with 
cargo, can be prosided. 

Fuel Load 

Its fuel capacitv of 10.056 imperial 
gallons makes pii.ssible a maximum 
range of 5.000 statute-miles with a 
substantial pas load and normal fuel 
rcserscs. prov iding non-stop transatlantic 
and transuacifif service in cither ditec- 
tioii at alf times of the year. Mavimiiiii 
speed is 44 5 mph . 

To jceommodatc these pjvloads. 
Cmadait estimates the following 
weights; 

• Maximum takeoff gross weight— 205.- 
OOO lb. 

• Maximum l.inding gross weight— 160.- 
000 lb. 

• Maximum zero fuel wcight-1 55,000 
lb, 

• Oijcrating weight cniptv', cargo— S6.- 

• Operating weight emph , passenger— 
101,1941b. 

Canadair also is grooming its aircraft 
as a contender for the low cost, long 
haul market. It compares the CL-44 
projected 4.5-5 cents a ton-mile cargo 
cost witli a current figure of 10.5 cents 
.' ton-mile, and the projected passenger 
seat-mile cost of ! cent to current inter- 


national tourist costs of l.S cents in-- 
eluding depreciation, of 1-4 Cents es- 
cludiiig depreciation. 

In flic all-eargo and convertible ver- 
sions. the Canadair frciglitcr ha> two 
large loading doors, maximum size- 
64 X 10 ft. and a strong floor with tracks 
which ate capable of supporting tlie 
lieaviest cargo load. Special attention 
IS being given to the problem of quick 
and easy loading, and various schemes 
of "palletized loading ’ will be avail- 
able. 

The CL-44 program calls for delivetv 
of the first aircraft to the RC.M' late in 
1959. . Commcrciiil versions could be 
delivered from the beginning of 1960. 


Turbo|irop Convair 340 
Ready for CAA Testiug 

Civil .-^eninautiev .Idniinistratioii cer- 
tification; flight tests of Convair 540 
powered by Napier Eland engines wilf 
start in mid-November at Pac ,\ero En- 
giiK-ering Coro., Santa Monica, Under 
amended regulations, conversion w-ill be 
a modification, not a new design. 

Fallowing certification of the con- 
version, Pac -Vro will convert three 540- 
owned by Real .icrov ias Nacional to 
Flaiid turboprop engines. Pac .^crn aUi 
will conv ert a Napier 440 fo Eland and 
obtain ccrKfication under the contract-, 
which total apptoxiniatelv SI million. 
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llustration courtesy of Convair Dioisioii, General Dynamics Corporation 



25 K.W. Duct Heater, er^gineered and 
built by Cole Electric Co, for Hamilton 
Standard's air-conditioning system in 
the new Convair 880. 


it’s mighty cold at 40,000 feet, yet passengers 
in Convair's great new 880 jet airliner will 
relax in complete comfort, thanks to a highiy- 
efficient air-conditioning system by Hamilton 
Standard Division of United Aircraft Corporation. 

Electric Duct Heaters for the system are 
engineered and built by Cole Electric Co., again 
demonstrating that major aircraft manufacturers 
often depend on smaller companies to develop 
and produce dependable components. 


you, too, can depend cm the engineering skill and precision production facilities of Cole Electric Co. 




Minieturized Electrical 
Substation tor ground- 
power check-off of 
guided missiles. 


Soviet Progress Spurs Maehinmg Study 


By Irxing Stone 

Los .Vngeles— Iinport.mre of produei- 
bility iiietTiods research that Lockheed 
.\ircraft Corp. is conducting to estab- 
lish critical velocities for cutting com- 
mon aircraft matcrijls is underscored by 
progress the Russians have made in this 
field. 

Discussing producibilib' aspects of 
.id'vanced aircraft structures, Lockheed 
engineer .Alfred H. Petersen told the 
third annual Contour Machining Con- 
tcrence here that the Russians have 
.ipparently far outstripped the U. S. in 
reducing theorv of critical machining 
'elocitics to practice. Plicnomtnal 
'IKcds and feeds— fat beyond those used 
111 this countri in normal practice— have 
been reported through qualified sources, 
he claimed. 

"Eye svitnesscs say that the chips 
thes have been producing ate pyro- 
phoric (igniting spontaneously) and dis- 
appear into tnin air, with the work- 


piece assuming the color of a rainbow 
and nitli tool itself remaining cool." 

The transition to stronger and 
tougher alloys than are being used to- 

airframes .are concerned and for the next 
fise years, at least, will not be com- 
pleted. Petersen declared. But in the 
field of machining, where great strides 
base already been made in shaping and 
automatic controls during the past few 
years, a still greater effort must be ex- 
pended in research and dcsclopinent 
and into faster and more efficient ma- 
chines, tools and techniques, he 
claimed. 

Theory of Velocities 

III his discussion of cutting speed, 
Petersen referred to the critical machin- 
ing velocities dci'clopcd by Dr. C, Salo- 
mon. German researcher. Salomon’s 
work, he said, has been further sub- 
stantiated in part, by a tlicori of Dr. 
Theodore son Karman sshich, in effect, 


holds that a force which would create 
fracture at low speed, if applied fast 
enough, will cause dcfomiatinn of the 
materials iiiste-ad of fr.icturc, Petersen 
explained. 

In discussing Salomon's and von Kar- 
man 's theories with Lockheed scientists 
and research personnel, good agreement 
was found that these theories arc sound, 
although some modifications max be 
necessary, Petersen said. -Vs a result, 
Lockheed has initiated a scries of tests 
intended to get some rough idea as to 
what happens to the ssorkpicce and 
tools at vers- high velocities. First prob- 
lem was to achieve desired selocitics. 
and for this Lockheed adapted a rifle 
firing tc-ehnique. Rifle used was a Mau- 
ser with 3 special smooth barrel bored 
to accept a .sDO-in.-dia. slug. On the 
end of tlic barrel, a tool noldct was 
mounted. Cartridge e.iscs were loaded 
with latious grades and quantities of 
powders. Slugs, designed to fit tli 
cases, were 2 in. long, made of -MS! 



AVIATION WEEK, 


1, 1957 



Case History from the files of the Wincharger Corporation 

problem: PROVIDE FAULTLESS POWER TO 
GUIDE A FAMOUS MISSILE 



All tlic engineering ingenuity built into a f.imous missile 
was threatened b)' a reliability problem in the guidance 
power supply. 

Acceleration and vibration lutl produced .tliock that "un- 
.sellled" eleelrunic cuinpoiients on which the missile relied 
for zeroing iinerriiigly onto the target. Wincharger’s Re- 
search and Engineering Croup, well-known in the industry 
tor problein-soKiiig resoureefulness, was asked to tackle 
the power supply problem. 


re.design of 
heavier sf ' 
end brack( 


. - gle sub-assembly, prosiding 

shaft, larger bearings, and ■*— 


ngthening o 



WfSicHASdS 

Specifications 



This missile has since gone into produelion, to ma 
line news acros.s the world, with the required 
LESS power prot ided to guide its fiiglil. 


If your uork rerpiires speeial purpose power supplies, 
iillemalors, inverters, or dynamotors, bring your proltlem 
to Wincharger’s Research and Development Group. Their 
esiensive experience in solving problems in all phases of 
these fields is your best assurance of a workable solution. 


SPECIALISTS IK ELECTRONIC AND ROTARY ELECTRICAL DESIGN AND MANUFACTURE 


WINCHARGER CORPORATION 


DEPT. AW-117, SIOUX CITY, IOWA ! 




■13-fO steel heat-treated to 280,000 pai. 
ultimate tensile strength. 

First firings were made across single 
]X)int tools gtoiind to 90 deg. included 
angle, and in various alloys and car- 
bides. Initial firings were chrono- 
graphed and muzzle velocities averaging 
2,200 fps,-132,000 sfm.-wete re- 

corded. Second series were run with a 
flat-nosed tool, and surface feet per 
minute was increased to 162,000. 
Cutting Observed 

In both scries of tests, definite cutting 
action was obsersed williout tool failnie. 
except for a carbide tip in the first test. 
Cuts ncrc smootli. second group of 
slugs measuring 20 niicro-inclics. In- 
crease in hardness of 1 to 4 points 
Rocliuell C was measured in the sings 
to a maximum depth of .010 in. below 
the machined surface, but otherwise no 
effects on structure or strength were 

‘"I'o date, we have not been able to 
observe the tcsnlbmt cliip. Knrtlier. 
more elaborate tests arc planned whieli 
wilt be fully in.strnmentcd so tliat all 
variables can be stiielicd", Petersen de- 
clared. Chip produced in tests may be 
pyrophoric, lie told .Avui iON W'kek. 

From these tests Lockheed expects 
to establish critical velocities for cutting 
all aiiciaft materials. 

Commenting on how etiheal veloc- 
ity tlicories can be redneed to practice. 

known today. The initial effort must 
be to establish the validity of the 
theories .and tlicn the machine tool 
builders must design tools with the 
necessary velocity and rigidity to reach 
the target. \3’hcn it is realized that the 
power requirements fall off in inverse 
proportion to the speed of cutting, then 
tlic idea becomes more rational. It is 
believed that present work in dampening 
devices and the cansc.s of acoustical 
vibrations mav contribute something 
vvorthivliilc. ’Thus, for linear and pc- 
riplicral machining where access and 
eiitter size are not limited, it’s a job of 
dcvclopnrent." 

Producibility Barrier 

Petersen cmpha.vized that pocket and 
contour milling of hard alloys .it these 
speeds may not be feasible. Spar, beam 
and rib with dozens of small pockets and 
small fillets throughout the piece will 
constitute a .serious producibility bar- 
rier, he pointed out. 

"One must liavc the utmost respect 
for the airframe designer and his won- 
derful abilitv for getting the last ounce 
of weight out of a structure and for 
chasing loads through the frame across 
sometimes tortuous paths. But metal- 
lurgist, production engineer and tool 
designer must work much more closely 
together than has been the custom." 

It would seem that the designer must 



Buddy-system inflight refueling rneons greatly 
Increased range and striking ability for carrier- 
based aircraft. The Revere Flowmeter System, 
used in this new method of mid-air refueling and 
now being produced for two Navy prime con- 
tractors, lotalizes flow accurately and depend- 
ably without the use of "black boxes" or vocuum 
tubes. 

The output signal of the transmitter, shown 
obove, is fed directly into the electrical counter, 
eliminofing the need for externol electronic am' 
plification. 

Vorious impulse-flow rotios, flow rates to suit 
your totalizing opplicotions. Rote of flow indi- 
cation also available. 

REVERE CORPORATION OF AMERICA 

Wallingford, Connecilcut 

A SUSSIOIASV Of NffUlNE MEtei COMPANY 
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HCffC AT iAar-TMe ideal field attachable FITTIHB: 

Triple-locked to hose — cannot blow oit. 

Dynamically sealed — not once, but twice — cannot leak. 

Tamper-proof — cannot be loosened accidentally or by vibration. 

WILL PERFORM AS DEPEHDABLT AS IF FACTORY ASSEUBLEO 

by trained mechanic under closest supervision — yet 

Easily assembled — flared skirt on socket protects hose and hands. 

Needs no special skills — no torque wrench required. 

Foolproof — parts fit only one way — the right way. 

AHD IT IS TRULY REUSABLE AOAIM AMD ACAIM 

Hardened parts keep extra safety factors intact. 

Lines made with Seal-Lock Fittings which have been disassembled and 
reassembled many times still function as well as originally. 

AHOTHER PRODUCT OF RESISTOFLEX IHOEMUITY, 

to the standards of Resistoflex Reliability, 
for yoursafety and that of your customers! 



ex-T hose assemblies are now available 
)ermanently attached fittings. 




C O R P O R AT ION 


Slav with intcrmil structiitcs of alumi- 
iiuiii alloys with nhicli he is so faniiliat 

weight-strength ratios will dictate this 
and, what's more inipoitaiit. because 
our whole sitframc economy is based 
on our knowledge of hotv to design and 
fabricate aluminum structures, lire 
temperature-resistant alloys need much 
(inproremcnt not only from a streneth, 
corrosion and ductility standpoint, Tiut 
they must be capable of being processed 
so as to afford the maximum febricabil- 
ity. The production and tool engineers 
lia\c the joint rcsponsibilih’ of keeping 
the design and the methods of produc- 
ing it advancing in equal strides. 

ADC Fighter Pilots 
Will Train for SAC 

Air Force need for more pilots with 
multi-engine training will result in re- 
assignment of 109 Air Defense Com- 
mand fighter pilots to B-47 training 
courses for subsequent assignment to 
Strategic Air Command base.s. 

Decision was made because changes 
in USAF organization have reduced 
requirements for fighter pilots while 
buildup of the jet bomber course has 
increased the need for pilots with multi- 
engine training. Limitations on fighter 
pilot age was another factor— one that 
tshibli.sTies a requirement for a pilot 
rotation program. 

Cutbacks to Result 
In Drop at Lockheed 

Employment ivill be cut at Lockheed 
.'\i:craft Corp's California Division from 
about 29,000 to about 24,000 workers 
by the end of 1957 as a result of mili- 

Burt C. Monesmith, vice president 
and general manager of the California 
Division, said that companywide, Lock- 
heed's position is bolstered by a sharply 
rising le\ c! of business and employment 
at the Missile Systems Division and 
prospects of sustained business at the 
Ccorgia Disisiou and Lockheed Aircraft 
Scrs'icc that will bring only slight de- 
clines in employment. 

Lockheed's total backlog of firm air- 
line and militarv business presently 
approximates 51.242, 000.000. with cei- 
taln additional contracts nearing com- 
pletion. 

"N'ew sales of airliners could impror e 
the employment outlook within the 
California Division next year," Mone- 
smith said, “but prospective new mili- 
tary orders would nas’c little effect until 
1959 because of long tooling and prep- 
aration time necessary on all new 
models." 

Numerous developments could alter 
any forecasts made now. But based 


BOVUNMENT SPECIFICATION TIKIRG IN STOCK.. 

4I30GIIADE 4135 GRADE 10256RADE 

• AMS-637I •AN-T-69 'AMS-6372 •MIL-T-5CM 



270,000 

m.p.h.j 


PargeP bearing 095 
...range 1,500... 


hallicrafters 
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Now. -.on a "production basis".., aircraft 
canopies and windshields in compound contours 
are bein; fabricated of Swedlow stretched 
acrylic materials., .with (rood optics. 


SWEDLOW “STRETCHED ACRYLICS” 
HAVE AMAZING PROPERTIES 


Stretching of acryiics has been a Swedlow- 
sponsored development over the last few years. The 
process involves the molecvlar rearrangement of 
acrylic sheeting by appreciable mechanical stretching. 


Reevlts : 

Excellent Optics 
and Visibility 
Greatly Improved 
Tbugkness 


Higher Resistance 
to Stress Crazing 
Reduced Notch 
Sensitivity 


Swedlow offers highest quality workmanship and 
service, reliable delivery performance, technical 
expertneas in formulating and fabricating plastics. 
For full information, write today! 




Los Angeles, 
CaUfomia 
Youngstown, 
Ohio 


Sweilli 


ow 


PLASTICS COMPANY 


solclv on current busiiiws and not al- 
lowing for the probabilih- that further 
commercial sales efforts or other ev ents 
might alter the nork load, our fore- 
casts indic-.itc a possible year-cud 1958 
work force of around 17.000 at Bur- 
bank, Palmdale and Mavivood planls- 
someivhat above the sUe of the entire 
l.oekheed o^nization at the shirt of 
the Korean buildup, Monesmith said. 

Army’s A^ ialioii Funds 
Ample for Essentials 

Dallas— .\rniy aviation, despite recent 
Defense Department cutbacks, has 
enough money for its csscntivil pro- 
grams. according to Donald Thonip.voii, 
technical director of ,\nn\ Aviation 
Research and Development in the 
Office of Chief of Transportation. 

These csse-ntial progtams-including 
Rcll’s Ib-iO pnije'ct-will be funded 
eompletelv, lliompson told a meeting 
of the Southwest Region of the .Amer- 
ican Hclicnpte-r Sociciv. 

'Ihonipson flew the II--I0 at Bell's 
l-'t. Worth plant, aivd he had high 
piaise for the new turbine powered heli- 
copter. He told his audience, composed 
largclv of Bell engineers. "We are dc- 
fcndiiig the ll-tO program at all costs.” 
and ”wc would have- to be completely 
broke” to drop it. 

Engineers working on designs for the 
.Arniv will be able to draw on Armv 
experience when a new Army Aircraft 
Designer's Guide is published. Thomp- 
son said, Work on the guide is under 
nay at Ft. Eiistis. \'a. It is expected to 
be reads- next spring. 

Tlic guide will put in print what tlic 
Armv has learned in operating its vari- 
ous aircraft. It will include fe-aturcs that 
experience shows .Army aircraft must 
have, and it also will describe field fixes 
.aid engineering changes made in air- 
craft the Army is now- flying. 

Thompson explained the Army's pro- 
curement philosophv in answer to a 
question of wlicther Army has had bet- 
ter luck ordering aircraft to specifica- 
tions or buying them off the shelf. He 
said the gcnenil feeling is that better 
results are obtained from giving speci- 
fications and monev to the engineers 
to build an airplane.' This method gives 
Ihc .Army the aircraft it wants, and 
Tliompson said the H-fO is a good ex- 
•imple of this approaeh- 

Engiiie;! for Atlas ICBM 
Eater Production Phase 

Neosho, Mo., plant of North Ameri- 
can Aviation. Inc.'s Rockctdvne Divi- 
sion is beginning production of engines 
for the -Atlas intercontinental ballistic 
missile. Neosho plant lias been in 
build-up production of tlic develop- 
mental engine since Februan'. 


Another New PAYMOVER 



with Power-shift Transmission 


Flying Tiger Line, oldest and largest certified air-freight corrier in the 
U. S. A. chooses this advanced design "PAYMOVER” tractor to handle 
its fleet of new super freighters. 

This powerful tractor handles planes gently in either direction through 
hi TORQUE CONVERTER DRIVE. POWER STEERING, 4-wheel 
POWER-BOOSTED BRAKES, and finger-tip controlled POWER-SHIFT 
TRANSMISSION moke operation safe and easy. There is no foot clutch 
and no "elulching." Four big ?i00 x 20 tires on DUAL-DRIVE WHEELS 
provide sure traction . . . heavy duty PLANETARY FINAL REDUCTION 
right in the wheel hubs keeps torque low in the axles, shafts and other 
parts of the drive train. 

The new T-150 tractor travels up to 22 mph., turns In o radius of 12 ft. 
and is only 4Vi feel high so it can eosily moneuver around planes. 

2 man cab, 2-woy rodio units and eosily otioehed sweeper, snow plow 

the Model T-150 or smaller ‘TAYMOVER” tractors. Contact him or write: ' 
The Frank G. Hough Co., 976 Sunnyside Ave.. Libertyville, III. 
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secret . . . 

Secret electronic devices . - . designed and produced by Hallatnore 
Electronics. ..perform key functions aboard the nation’s strategic 
misses. Continuous research and development effort, for many 
phases of the nation’s missile program, maintain Hallamore’s 
capability at a high degree in the “state of the art." The 
United States armed forces and their prime contractors rely on 
HaJlamore Electronics for "as scheduled" delivery of missile ground 
support and instrumentation systems, audio and visual 
communications systems, magnetic products, and 
electronic components. 


HAI-LAMORE 


ELECTRONICS COMPANY 


division of Die SIEGLBR CORPORATION 


Utilization of ICBM as Propaganda 
Weapon Urged as Deterrent to War 


Kt. Worth— Greater use of the inter- 
continental ballistic missile as a pcopa- 
|anda weapon in deterring wars was 
urged here last week by James R. Demp- 

Criticizing railitar} security policy 
nliicli obscures information on the 
ICBM program, Dempsey said he hopes 
this tight secutit) policy will be relaxed 
soiiieuhat in the ne.xt few «ccks. 

Dempses- said he considers Comair’s 
,\tlas and Klartin’s Titan directly com- 
|>etitive in tlie intercontinental ballistic 
missile £cld. but said there may be a 
place for both of them in the U. S. 
ncapoiis arsenal. Comair is now work- 
ing on .^tlas at its San Diego plant, but 
Dempsey said the missile also could be 
produced at the Ft. \\'orth plant if 
USAF' orders «-arrant a mose. 
Development Philosophy 

Discussing missile devciupment phil- 
osophy at a nicetiim of the Cons-air 
Management Clnb. Dempsey said man- 
agement must be prepared to accept fail- 
iites during tlic development eyefe. He 
said Convair has been luck) thus fat 
because there ha\e been "no random 
failures or idiot failures" in its ICBM 
]>rogram. 

Dempsey pointed out that, svhen the 
Germans were developing the V-2, tlics 
s'ent ahe.id and built 6.000 of them in 
a two-year period wliilc dcsclopmcnt was 
still under wav. Germans fired about 
2,000 V-2s before the missile was full; 
developed. 


As missiles have become mote com- 
plex and expensive, Dempsey said, we 
can no longer afford to take this ap- 
proach. He outlined a testing approach 
sshich insolses thorough testing at tlie 
earliest possible stage to eliminate as 
mucli flight test as possible. 

Convair docs not tr\ to do any thing 
in flight test that can be done in static 
test, Deinpsey said. He obsetsed that 
much can be learned about operating 
time, systems interaction and other 
items from static test, although there 
are no aerodynamic effects and \-ib;a- 
tion eSetts ate different from actual 
flight conditions. 

Test Procedure 

In the same way. nothing is tried in 
static test that can be done in the labo- 

Hctc the cycle begins with test- 
ing of components as small as resistors 
and condensers. This technique adds 
np to a great deal of knowledge before 
a missile is actually flight tested. Deinp- 

Since missiles arc unmanned, a basic 
testing problem lies in finding out what 
goes on during flight test. 'Ihis requires 
iiistrumcnhition, and Dempscs- obsersed 
that testing also requires equipment for 
range safety and self destruction. The 
missile contains more gear for infotma- 
tion and safety than for all the rest of 

Coniair official said all this is the 
price of the missile’s lack of capabilitv 
for repetithe testing. It forces tlic de^ 
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A revolutionary new concept in heat control 


The integrally insulated shroud . . . developed by 
JohnS'Manville and proved on 5 supersonic aircraft 


Here is an entirely new approach to problems en- 
countered in the control of high engine temperatures 
... an approach already tested and proved on the 
most advanced aircraft. It^s the integrally insulated 
shroud originated by Johns-Manville. This shroud b 
an actual aircraft part. It is supported by the engine 
or airframe. It minimises the need for parts inven- 
tories. And it presents no removal problem for engine 

Essential to the development of the J-M shroud 
was the perfection of new techniques in fabricating 


unbelievably thin foils of stainless steel, titanium and 
other high heat-resistant alloys. These metals are 
combined with THermoflex^ refractory fiber felt in a 
sandwich construction. The result is a strong, light- 
weight unit with greater heat control and firewall pro- 
tection than any other insulating device. 

J-M insulation specialists will be happy to demon- 
strate for you the design advantages of integrally in- 
sulated shrouds. Just write Johns-Manville, Box 14, 
New York 16, N. Y. In Canada, 565 Lake Shore Road 
East, Port Credit, Ontario. 


|j3] Johns-Manville 


62 



Lightning Strikes Depth Charge Spray 


Depth charge's water plume rose 300 ft., induced low-level cloud to discharge three 
li|htiiiiig bolls on partially overcast day. Scientists of Naval Ordnance Laboratory, Silver 
Spring. Md.. were conducting espcrinicats on Chesapeake Bav, Discharges all followed 
same downward ioniacd path, stnick siicccssivelv. Depth clurgc was convciiHofsal, and 
tlicrc was no iudicatioii of electrical activity in air. 

signer to evolve a development philoso- 
pln aimed at reducing time and cost 
and iiietcasiiig reliability. 

Dempsey cited tlic.se major factors in 
mi.ssilc development: 

■ Information and tcclmiques learned 
in aircraft development can ncitliet be 
followed nor discarded without analysis. 

• Facilities pace a program, and they 
require carlv and sustained high level 
attention. IDcinpscy said Convair liad 
imdetestimatcd this problem. 

• Test planning requites carlv attention 
and detailed planning. 

• Change control is important to bal- 
ance engineering’s demands for imme- 
diate cliangcs and production ’.s resist- 
ance to any changes. 

• Proper vendor selection is important 
to insure rdiability as the program pro- 

• Management must expect and accept 
failure, which is not alarming and is 
necessary in such a ptogram. 


Gen. Boyd Retires 

Baltimore, Md.-Maj, Gcii. .Mbcrt 
C. Boyd, deputv coinnianclct for weap- 
on systems of the Ait Research and D& 
vclopmcnt Conunaud and vetemn Air 
Force test pilot, retired hist week after 

Ceil. Bovd was the fiisl coiuuiander 
of the .Air Force Flight Test Center, 
Kdwaids .VFB, Calif., and later served 
as commander of the Wright Air Dc- 
velopiDciit Center before reporting to 
ARDC headquarters in 1955. 

In 1947. he established a woild speed 
record of 623.5 mph. in an F-SOR, re* 
tiirnJiig the record to the U. S. for the 
first time in 24 years. He was the re- 
cipient of the Octave Chamrtc award of 
the Institute of Aeronautical Sciences in 
1955 and the Air Force Assn.’s Air 
Power Trnphv in 1950. He also has been 
chosen a fellow' of L\S. 


owners ono 
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Pratt & 
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, powered aircra/t:l 


THERE’S NO 
SUBSTITUTE FOR 
DEPENDABILITY 

To be certain of receiving genuine 
faaory pans for your Pratt & Whitney 
Aircraft engine, aee a factory-author- 
ized distributor when you need engine 
maintenance or overhaul, 

These approved distributors, located 
conveniently in all par Is of the country, 
keep comprehensive Blocks of factory 
parts, and have the facilities, skilled 
personnel, and up-to-date P&WA in- 
structions to give you the best possible 

To insure the best performance from 
your Pratt & Whitney Aircraft engine, 
see these P&WA distributors: 

AIRWODK CORPORATION. 

Municipal Alruerl, Millviliu, N. J. 

SroncSci ef; Nuwgrt AIrperl, N. J, 

814 N. Main Si., Cciluau Park, 6e. 

6345 NorSiwMl 36lh St., Miami, Fla. 

NORTHWESTERN AERONAUTICAL COMPANY 

Helmnn Fluid, SI, Paal, Minn. 

PACIFIC AIRMOTIVE CORPORATION 

Sarbunli, Colli. 

Sroplalen Airflold, Danver, Colo. 

SOUTNWEST AIRMOTIVE COMPtNY 

Pratt & Whitney 
^ Aircraft 

Divifion of Unifod Aircraft Corporatiofi 
Eoit Hertford, Connecticut 
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Flying Crane Ideas Submitted to Army 


New York— Army's flying crane hopes 
are currentiv tliwartcd bv a lack of 
money, but industry interest in the 
project is still high. Sc'cr.il companies, 
large and small, arc prisatcly financing 
design work in anticipation of eventual 
commercial as well as military interest. 

Army's expenditure on the project to 
date has been largelv confined to seven 
fcasibilitv studies it made to get indus- 
try opinion of possible approaches of 
the problem. It and when the Army 
gets the monev to buy the 8 to Id ton 
|3avload crane that it wants, a design 
competition will precede the contract 

Most of the present .Arinv aviation 
research and dcs'clopment money is 
being spent on the Grumman .AO-1 
Mohasvk obsersation plane, and engine 
des'elopmcnt work, liven thongli there 
hasn’t been enough money to pursue 
the much desired flying crane, the 
.Army has had the benefit of many 
unsolicited engineering proposals con- 
cerning such an aircraft. Unsolicited 
work of this tvpc has long been of aid 
to Army aviation as esidenced by the 
fact that 50% to 50% of its research 
and development contracts are let as 
a result of such proposals. Dollar 
volume of these contracts is a much 
lower percentage of the research and 
development budget but their substan- 
tial number helps small business con- 
sidcrablv and nourishes an invaluable 
source of ideas for the Army. 

One unsolicited pro|)osal for ,i flving 


crane was submitted by Bergen Re- 
search Engineering Corp., Tetciboto, 
N. J., a small firm primarily known for 
its work in transmissions, mechanical 
drives and high pressure, high tempera- 
ture vah’cs and switches. 

The Bergen design proposal is obvi- 
ously the product of considerable 
thought and effort, which is h’pical of 
mitcli of the unsolicited work sub- 
mitted to the Anny. Es'cn though the 
feasibility of such proposals is agreed 
upon, the cost of developing them into 
useful hardware is considerable. 

Bergen proposal is a three-rotor, gas- 
turbine powered crane with a 12-ton 
payload. It calls for use of many parts 
from helicopters which are operational 
today. Purpose of such design is to 
save money and deielopmciit time. 
Opinion in the Array is divided, liow- 
ctver, on the advisability of this pro- 
cedure. Opponents of the idea argue 
that building a new aircraft from old 
parts would result in a heavy, far from 
optimum machine. There is also the 
question of proprietary rights to a con- 
glomerate aircraft. 

The Bergen flying crane would have 
a maximum gross weight of 80,000 lb. 
and weigh •44.400 lb. empts'. 

Three widely separated rotors are 
used because of their inherent stability 
and elimination of the requirement for 
rotor synchronization. Three engines 
are used to increase power failure saferi'. 
Two of them are Pratt Sr AVhitncy T54 
g.is turbines of 5,500 hp. e.ich and the 


third is a Gciieial Electric T58 develop- 
ing 1,050 hp. The two large engines 
are mounted in the outriggers, one un- 
der each main rotor, Tlic smaller tur- 
bine is located in the fuselage. 

The power transmission system con- 
necting these engines is somewhat 
unique and Bergen beliercs it will 
greativ reduce the vibration problems 
of current helicopters. Shafting and 
gearing allows one engine to dri\’C all 
the rotors in case of power failure, but 
during normal operation the rotors are 
not connected together. 'Ilic rotors arc 
tied to the contmoii shafting by a differ- 
ential which in effect makes each rotor 
and the engine located directly under it 
in the outrigger a separate unit. This 
greatly eases the torsioiral loads and 
vibrations that are set up in locked-to- 
gether shafts aird gears by two big rotat- 
ing masses such as the rotors. The 
differential, instead of the shaft, will 
absorb differences in rotor speed. 

An autonratic locking device is in- 
cluded to tie the two rotors tigidlv to- 
gether by the same shaft in ease of en- 
gine failure. This device is triggered by 
anv large change in relative speeds of 
the two high-speed drive shafts at the 
differential. 

The transmission system also elimi- 
nates the need for rotor starting 
dutches on the large engines. Tliesc 
clutches ate often troublesome mecha- 
nisms, live)' are eliminated by bringing 
the rotors up to speed with the small 
frcc-turbinc engine in the fuselage bc- 
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fore the main engines arc st.irtcd. 

csting structurally. They arc tnissed 
with the shectmefal frame carrying com- 
pression loads, and the cables carrving 
tension loads induced by rotor thrust. 

Aerodynamic controls of the Bergen 
crane would be simple so as to reduce 
complexity, maintenance cost, etc. 'llicv 
would be adequate to accomplish the 
rather limited maneuvers demanded of 
such an aircraft. Collective pitch 
changes could be applii^ to both main 

separately. None of the rotors would 
have cvciic pitch control- A mechani- 
cally simple but flexing hub support is 
|>roposcd to counteract tlic blaAc gyro- 
scopic moments that arc norniallv over- 
come by cyclic pitch. 


to give the crane directional control 
would be accomplished b;- rot.iting the 
rotor from side to side about the longi- 
tudinal axis of the aircraft. Cyclic pitch 
control on the rear rotor could be in- 
corporated, if desired, to provide direc- 
tional control. 

Korwiird flight would be effected by 
increasing power to the rear rotor to 
pitch the crane forward. Collective 
pitch to all of the rotors would have to 
be inaciiscd to maintain altitude. 

'I'he two main rotors rotate in oppo- 
site directions to counteract their torque. 
The torque of the rear rotor is neutral- 
ized by the jet exhaust fmm the main 
gas turbine engines in the outriggers. 

Estimated original and operating 
costs of this crane ate some indication 


of the fise.il realities which imist be 
faced before our Amiy beconies truh 
airborne. l'‘lyaway cost of this crane 
would be about S900.000 and total op- 
erating cost per flying hour would be 
mote than Sl.OOO- This is based on 50 
hr. of flv ing per month, which is realis- 
tic for Army rotary wing aircraft. Cost 
per ton-mile is estimated at SI. 20. 

Aerodynamic portion of the Bergen 

n osril was principiilly the work of 
. Gordon B. McKay of Columbia 
University who devotes about two- 
thirds of his time to Bergen, bred L. 
Parsons and Stan W. Baker, president 
and vice president respectively of Ber- 
gen. have extensive experience in mc- 

primarilv responsible for the transmis- 



Soviet Designer Extols Mil-4 


Russia has released additional de- 
tails of its large, single-rotor Mil-4 
helicopter which is now employtxi 
widely 111 the U.S.S.R. for both mili- 
tary and commercial operations. 

According to designer M. L. Mil, 
the Mil-4 has "hviec the gross weight, 
engine power and lifting cii|5acity of 
the American Sikorskv S-55." He adds 
that ‘'when the Mil-4 went into quan- 
tity production at the end of 1952, it 
had no equal abroad and. in fact, was 
several years ahead of anytliing built 
by foreign helicopter inamifacturcrs.” 
Mil says the Mil-4’s gross weight is 
1 5.875 lb. Tlic Asli-82V engine, de- 


signed by A. D. Shvetsov and P. A. 
Solvyev. develops 1,700 lip. (Sikorsky 
S-55A iionnal gross weight is 7,500 lb. 
and payload is 2,512 lb. Its Wright 
R1500 engine develops 700 hp.) 

Normal load is 2,646 lb., but this 
figure is increased to 5,527 lb. in the 
transport version. Rotor diameter is 
6S.9 ft. It is equipped for blind and 
night flying, has an anti-icing system 
and "hvdraulic servo-control," In 1956 
the craft rcportedlv set world speed and 
altitude records by flving 116.4 mph. 
,ind rising to 19,742 ft. with a 4.410 
lb- useful load. 

In its military version, the craft ha.s 


a cargo compartment nhicli can accom- 
modate a Soviet jeep, a small passenga 
car or artillery pieces. Parts grouping 
of Mil-4 lielicoptcr: 1— engine; 2— oil 
tank; 5— pilots' cabin: -P-automatic 
swash plate; 5-hub of lifting rotor: 
6-main reducine gear; 7-bladc of list- 
ing rotor; S— hyjniulic tank: 9— gasoline 
tank; 10— small tank with de-icing fluid 
for blades of lifting and tail rotors: 
11— radio equipment; 12— tail boom; 
15-transmissioii; 14-stabilizer; 15- 
tail skid; 16— intermediate redneing 
gear: 17-tail rotor; 18-bil reducing 
gear; I9-cnd boom; 20-front wbccls; 
21— navigator's gondola; 22— cargo com- 
partment: 25-passenger seats; 24-main 
landing geir; 25-side door. 26-cranc 
witli hoist; 27-donrs of cargo hatch. 
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707. . . DC-8. . . And now 880 . . . 

Landing gears for all three American jet transports arc now in production or being 
designed by Cleveland Pneumatic. 

Here is what stands behind the finished gears for these three aircraft: 

The first Aerol gear was developed>by Cleveland Pneumatic in 1926. 

More aircraft, commercial and military, land on Aerols designed and 
made by Cleveland Pneumatic than on any other make. 

You can use all this Cleveland Pneumatic design knowledge and manufacturing experience. 
Call us in at the start to produce the landing gear for your next aircraft project. 



PNEUMATIC GEAR 


Engineers at CPT work on a variety of aircraft and missile 
ENGINEERS projects. Benefits include good wages and associates, liberal 
profit-sharing, and interesting work. Write today, and tell 
us your qualifications. 


eimim PKimne 


TOOL COMPANY 


CLEVELAND S, OHIO 




Friendly Foe 

When a new air defense missile is produced, its "kill 
accuracy" is theoretical until it is tested agaihst a 
realistic target under operational conditions. The new, 
supersonic missile target, USAF XQ-4, is one of many 
"friendly foes” developed by Radioplane to simulate 
various air enemy threats. 


Duplicating the performance and radar appearance of a 
supersonic, high-altitude bomber, the radar-controlled 
XQ-4 is designed to test the seek-and-kill ability of air 
defense systems and their missiles. 

As major advancements have been made inU.S. Armed 
Forces air defense weapon systems. Radioplane has 
designed and developed targets compatible with the 
missions of these weapons. The XQ-4, for example, not 
only imitates invading bombers, but tallies up the score 
of hits and misses when Bred upon. 


Radioplane, the first to produce remotely controlled 
target aircraft, maintains dynamic research programs to 
seek low-cost solutions for tomorrow's defense problems, 
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Hydraulic Designers Fight Heat Effects 


By Russell Uawkcs 

Con\ciitional liydrjiiUc fliiieU and 
component inatctiah c.iii’t fulfill licasy 
dcitiands of nesv hvdraiilic services or 
withstand high hjdtaulic s;steiii tem- 
peratures caused G) aerodynamic heat- 
ing. 

Use of hvdriuilic boosted flight con- 
trols calls fur high response rates and 
raises such new problems as resonance 
.ind coupling behreen hydtaulic system 
pressures and .lirfrainc deflections. 

Special icquitcinents <if missiles also 
contribute to the rapid change of hy- 
draulic tcchniiliigy. and on the horizon 
arc such probtetns as gamma and ncu- 
Iton radiation effects. 

Changes to Come 

high tcmpcratiires arc yet to come. 
Hydraulic ssstom cngiiiccts at Pacific 
Division of Bendix A\ iatioir Corp. esti- 
mate that 70% of current production is 
intended for tenrperaturcs to 2601'', 
25% for temperatures to 550F aird 5% 
for temperatures to l.OOOK. This pro- 
portion of high temperature units is 
probably greater than the industrv aver- 
age since Bendix provides the hvdraulics 
on the Convair B-58, first large super- 
sonic- plane. They predict that in the 
next two years the proportions will 
change to 50% for 1601'' applications, 
-10% to 550F and 10% to l.OOOF, 
then remain constant for about five 

Keystone in the complex of prob- 
lems facing the designer of a high tem- 
perature liydraulic svstem is the prol> 
iem of. finding an adequate fluid. 
Adverse effects of elevated tcmpetaturcs 


on conventional hydraulic fluids include 
tendencies to; 

• Become spongy and compressible, ab- 
sorbing part of the energy the; ate ex- 
pected to transmit. 

• Coke out eathon-hke deposits that 
tend to clog filters and stop valves and 

• Develop alcohols— raising vapor pres- 
sure and lowering flash point and vis- 

• Become increasingly corrosive on ma- 
terials in the system. 

• Lose their hibricitv, 

• Evolve gases. 

Silicate Ester Fluids 

Petroleum base fluids arc useful only 
to about 2751''. Silicate ester based 
fluids arc being developed for use to 
4501' and liquid alkali metals have been 
discussed for use at temperature.v as 
high as 1.500h'. 

At Wright Air Development Center, 


tile most promising of the liquid metals 
is considered to be eutectic allov of 
sodium and potassium, N'AK 77, with 
.1 boiling point of !,-t-t5F and a melting 
imint of lOF. 

First Application 

First of the silicate ester fluids to 
find application is Oronite 8515 which 
is used in the B-5S. Oronite 8200. an- 
otlicr silicate ester, will replace 851 5 
when packing materials arc found which 
will work with if at — 65F'. It has better 
viseositv and stabihtv characteristics 
than 8515. 

'llie B-58 is tvpical of the upcoming 
;iirplanes which will raise the heating 
problem in hv draulics. Us 200 hp. hy- 
draulic svstem operates at 550F' and 
one component has a 10 hp. system in 
which a temperature of 500F is readied 
liricflv. Both must be capable of start- 
ing at — fi5F, Since Bendix has found 
Ihaf a system which is acceptable for 
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ALUMINUM FORGINGS SAVE UP TO 50% IN COSTS -50% IN WEIGHT 


As determined by Air Logistics Corporation cost analysis, 
the forged aluminum wheel support arms shown above 
returned a 50% cost saving, as compared to steel weld- 
ments, The lower lift arms returned a 10% cost saving. 

These same aluminum forgings also made possible the 
following savings in weight as compared to steel: Wheel 
support arms— 50% weight saving; lower lift arms— 40% 
weight saving. Yet the trailer shown is strong enough to 
handle loads up to 8000 pounds. 

And, as additional advantages, the aluminum forgings 


provided superior springing action and added pleasing 
appearance to the trailer. 

Next time you're faced with a design problem involving 
costly and complex parts machining and assembly, con- 
sider the inherent advantages of single aluminum forgings. 

For complete information contact the Kaiser Aluminum 
sales office listed in your telephone directory. Kaiser Alu- 
minum & Chemical Sales, Inc., General Sales Office, Palm- 
olive Building, Chicago II, Illinois; Executive Office, Kaiser 
Building, Oakland 12, California. 


THE BRIGHT STAR OF IVIETALS 



continuous operation at T50I- will lx: 
sccqsfiiblc at 500K for a short trine, it 
is designed to the more critic-.il rcc|iiirc- 
nient of T501' continuous opcr.iticn. 
B-58 Hydraulic System 

llic s\-stcin operates at the usual 
pressure of 3,000 psi. It is a dual sys- 
tem powered by four ciiginc-dtisen 
pumps moving about 50 gal- per 
minute at 160F. Highest ambient tern- 
jjcraturcs ate estimated at 260F. 
cooler is incorporated in the system to 
prCi-ciit teinpetatures escccding 350F 
and a tliemiosUt control holds tempera- 
tures above lOOF- Shorter tempera- 
ture range reduces temperature de- 
pendent variations in hvdraulic func- 

Largcit proportion of svstcni heat 
has been found to be produced at the 
pumps. Most of the remainder is due 
to hydraulic conversion at the flight 
contiols. 

Use of a silicate ester base fluid like 
S515 has dictated certain precautions: 

• Atmospheric air is scaled out to avoid 
moisture and hvdrolysis. Fluid is driven 
into svstem from storage containers by 
I'.rcssurizcd nitrogen. 

• Nitrogen atmosphere is maintained in 
ground test cart and test bench teser- 

• .AH other fluids are assumed to be 
contaminants. It uas found that in 
the presence of 0Nv|cn. a small admix- 
ture of 3606 to' 8S1 5 causes bulk 
gelling. 

Fluid Life 

Nitrogen pneumatic charge is used 
in all accumulators since air diffused 
from an accumulator pits aluminum in 
a line several feet away during pro- 
longed operation at high temperature. 
Fluid replacement in maintaiance op 
eiations is expected to be controlled 
directly by retention of properties rather 
than on length of service. Engineers 
at Bendix Pacific Division would prefer 
to do it this way bcc.iiise vvidc v-ariatioiis 
in service conditions and high price of 
fluids make it difficult to set an arbi- 
trary service life without accepting a 
costly loss in fluid utilisation. BendLx 
is designing a field kit for determining 
fluid properties. Only viscositv- break- 
down and contamination seem critical 
but oxidation into alcohol is another 
|)ussiblc criterion. After more than a 
rear of use in one test, flash point of 
Ssi; fell to 220F because of alcohol 
formation though viscositv- remained 
within limits- 

Tlie svstem has been designed to 
purge gases to the reservoirs automati- 
Ciilly for single point blccd-off. Initial 
filling and routine maintenance are 
done witliout breaking into the svstem. 
Cadmium pUito is the only conven- 
tional material spccificallv excluded 
from the system because of fluid in- 


PIONEERING IS OUR BUSINESS 


FUEL FLOW SYSTEMS 
HEADQUARTERS 



PIONEER-CENTRAL 

now builds flow meters for every capacity 


Pioneer-Central, acknowledged fuel 
flow systems headquarters for com- 
mcrcird and miliiary aircraft of every 
description, has broadened its line 
to include private and executive type 
airplanes as well. 

Now, a Bendix fuel flow system on 
\-our private or executive twin can 
help you control fuel consumption 
with the same precision as a jet or 
commercial transport pilot. Divi- 
dends in fuel economy, greater engine 
efficiency, lower over-all costs and 
longer range are made possible. 

Two new models for iower rates of 
fuel flow are available. Indicator 


ranges from 30 to 300 pounds per 
hour for private types — from 50 to 
500 per hour for executive twins. In 
appearance and accuracy they are 
identical to their “big brother” coun- 

Let a Pioneer-Central fuel flow 
meter take the “guess” out of your 
plane’s cruise control. See your Ben- 
dLx distributor today. Write for 
publication No. 57-241. pioneer- 

CENTRAL DIVBION, BENDIX AVIATION 
CORPORATIO.N, DAVENPORT, IOWA. 





Pioneer-Central Division 

DAVENPORT, IOWA 
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ENTER THIS CONTEST 
...90 CASH PRIZES! 



Why I prefer AIBANENE Tracing Paper... 

First prize $1500 payforstaysinthepaper.”That’swhy Albaneneis 

. , . the best seller among aii tracing papers. 

Second prize $1000 ^ ® 

. . Get contest aids from your K&E dealer: Infor- 

Tnird prize $ 500 mation booklets, extra contest entry blanks, sam- 

elus 87 prizes of $25 each ! Albanene, too, if you need them. You can 

enter as often as you please. 

In 25 words or less, tell us why you prefer K&E Or use a plain sheet of paper if someone’s already 

Albanene® tracing paper. Your reasons may win snipped the blank below. Give your name, address, 
oneofthese90prizes(it'sK&E’s90thanniversary). and firm name, twenty-five words or less telling 
, ,, why you prefer Albanene tracing paper, and mail 

Here s a hint: Albanene is made from W0% rag Albanene Contest, Box 160, New York 46, 

stock for superlative tear strength. It is perraa- y. before midnight, November 30, 1967, 

nently transparentized with an inert resin. Drafts- 
men like it because of its easy drawing qualities .. . KEUFFEL & ESSER CO. 

reproduction men for its high transparency and NKj^^M JiToX’Daifw 'sin^^ndM 'SstSe 

permanence. Everybody likes it because “what you oiaiersinprincicaicitias 


K&E Albanene Contest, Box 160, New York 46, N. Y. 

Here's why I prefer Albanene Tracing Papers .. 


Nome City Zone State j 

Street firm Name I 
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coinpafibilit;. .'\t flic cloiitctl tcinpciii- 
hircs ill this system, ocn 5605 fluid, 
would strip cadmium. Most iilimiiiium 
alloys are acceptable Init some selec- 
tivity is required. Conventional elec- 
trical varnishes art stripped by 851 5 but 
epoNV and nylon ate unlianncd. 

Silicate esters retain fairly constant 
\TScosity. fairly good thermal stability 
and low volatility over a wide range of 
temperatures but arc hydrolytically un- 
stable ill the presence of water. .^Iso at 
temperatures around 500I'-400I'', lubric- 
ity falls below that of present mineral 
base fluids in the 2O01'-250F range, 
rirst of flic e.vpcrinicntal liigh tempera- 
ture fluids. MI.O 8200, was a blend ol 
hexa (2 Cllisl butoxv) disibxime and 
])olymerit silicone to iniproi’e sis- 
tosih index. 

Addition of 1 5% dicstcr or esta as 
a swelling agent gii'cs adequate physical 
properties, including good rubber 
swell. 

Sealing Technology 

Most of tire tcclinuiogy of scaling, 
which is a fundamental problem in 
liydtaulics, deals with resilient com- 
pounds. Aircraft and missiles arc leav- 
ing the temperature range where these 
arc prachcal. It is hoped tliat materials 
now appearing on the scene will push 
the limit of plasties to 5001''. 

As in other branches of airaaft de- 
sign, hydraulics engineers arc running 
out of the store of basic knowiedge 
about behavior of metals and other ma- 
terials at high temperatures, .Accepted 
metal aging or stabilizing processes arc 
no longer adequate. Tighter limits on 


lolctanccs arc raising another set of 
niamifaetiiring jsroblcins. Techniques 

sandths or millionths of an inch arc 
based upon the use of very hard male- 
rials wliicli arc bid from tlic standpoint 
of residual stresses. This conflict be- 
twcoi manufacturing and application 

solution. 

There arc indications that one of the 
worst bugaboos w'ili be erosion. Metal 
i.s more susceptible al eles'iitcd temper- 
atures and fluids arc more active chem- 
ically. Casibition also becomes more 
likely, How serious a threat this will be 
is not yet known. Theoretically, tlic 
amount of energy released at a point by 
the implosion of small bubbles of vapor 
appruaclics infinity because it is all 
directed at ,-i single dimensionless paint. 
If this point were close to a surface the 
implosion might verv well carry awav 
minute quantities of metal. 'ITiis is the 
principle upon which ultrasonic vibrat- 
ing cleaners work. Casitation ran also 
he caused b\' the nicteting or redirect- 
ing of a liigli velocity stream. 

Design Headaches 

Limitations on size and weight in a 
crowded niodcni airframe oppose a 
iiumber of obs ious ways to ease the de- 
signer's problem. Large diameter lines 
and high volume actiiators, motors and 
pumps would lower fluid velocity and 
cure a host of ills, but there is no room 
for bigger pieces and the weight penalty 
for a bigger volume of fluid is unac- 
ceptable. Small, high s'clocity lines re- 
sult in turbulence and the conversion of 




Over 20 years' experience 
in development and man- 
ufacture of systems and 
equipment for airborne, 
ordnance, and missile use. 
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imitli power into heat. Ultinutely, 
Rcvnnldi number determines line size. 

tciidcncs to go to higliet picssutes 
compounds these troubles, produces the 
thre.-it of b<id local hentiiig and emsion 
svlierc fluid is metered at sahes and 
orifices. There is little that can be done 
to prevent heating of this sort. Heat- 
ing due to fluid metering ma\ put local 
Icinpcratiirc o\er the red line sshen 
aycrage temperatures approach design 

it has been suggested that ori- 
fices Ik replaced h\ tubes to reduce the 
concentration of heuting. but variations 
in viscosits would affect its \aluc. Much 
cons'cr.sion takes place at the pump and 
it has been suggested that if electromag- 
netic pumping can he made practical 
this will be much reduced or csen eliin- 

Soinc alkali metals appear to base 
acceptable properties for applications 
up to 1.5001'', according to a recent 
\Vright Air De\elopmcnt Center tech- 
nical report by Richard H. Blackmet. 
ife has concluded from tlic results of 
.■\tomic Enc^ Commission heat trans- 
fer studies tliat eutectic of sodium and 
potassium (N'AK 77) is the most prom- 
ising high temperature liquid now 

Unfortunately, its melting point is 
lOF, far above minimum acceptable 
temperatures nosv specified, 'llii.s diffi- 
cultv might be sidestepped by operating 
the system continuouslv on the ground 
and passing the fluid through heaters. 
Research may discoser a third allo' ing 
material which will depress melting 
point. 

Cesium and tliallium base been sug- 
gested as possibilities. 

few eutectic alloys have lower melt- 
ing points than X.\K 77. Melting 
points listed b\- WADC arc; 

• Potassium (777?) and sodium (N’AK 
77l (2556) is lOr. 

• Cesium (2-157 ) and potassium (7655 ) 
is -s5F- 

» Cesium (155?) and nibidium (87%) 
is -40F. 

• Cesium (5%) and sodium (955e) is 
-20F. 

NAK 77 Attributes 

W'ith the exception of cesinm- 
sodiiim. cornisiveness and fluid prop- 
erties of the other metals are less satis- 
factory than those of N.-\K 7". But a 
better insight into .\ir Force reasons for 
preferring X.-\K 7" is given by a com- 
purison of costs (based on 1951 data); 

• Rubidium— S2.1Q0/lb. 

• Ccsium-S!.S00/lb. 

• Potassinm-S2.50/lb. 

• Sodium— $.16/ lb. 

• N.-\K 77-52.00/lb. 

;\vailabilits is an important factor 
independent of its effect on price. It 
is estimated that unlv a ton each of 
cesium and rubidium were produced in 


1951 compared to several thousand tons 
of NAK 77. 

N,-\K 77 looks much like mcrcurv 
but in an inert atmosphere is mote 
silvery. 

It is ven- highh reactive with oxy- 
gen. 

When poured from one container 
to anotlier its siKcr color cannot be 
seen, so rapid is tlic formation of 
black oxide sludge on its surface. It 
will ignite spontaneously in air at 
259F. or at room temperatun: if 
atomized. 

Other NAK 77 Characteristics 

Room temperature ignition without 
atomization lias been reported in the 
presence of heavy moisture. 

NAK reacts violently vvith water, re- 
leasing hydrogen and generating enough 
heat to ignite botlr hydrogen and NAK 
if air is present. M’atcr applied to NAK 
alwavs produces a violent hydrogen ex- 
plosion, 

NAK tliat is thrown in water sputters, 
burns hvdrogen as it is fonned and 


uvuallv explodes, scattering burning 
N.SK. 

Surface tension of NAK 77 is about 
twice that of water and one-fourth that 
of mercury . Ratio of surface tension to 
densitv is about five tinres tliat of 
mercury. Specific gravity of N.-\K i- 
good for a indrauhe fluid. It is les- 
Sense tlian water and not much more 
so than Mil-H-5606A hydraulic fluid. 
Viscosity is lower than desirable. .\t 
115F it is ;ibout 0-565 centipoise, the 

No data on hulk modulus are avail- 
,ible but favorable ••|ncs.vtimate>" arc 
derived from data on sodium up to 
300F. with extrapolation to l.OOOF. 
Thc.vc diita show sodium to be almost 
three times as stiff as Mil-H-'606.A. 
Handling Problems 

Handling problems with NAK 77 
appear difReult but solvable. A hy- 
draulic svstcin using it must be licrincti- 
callv scaled and must contain an inert 
cover gas because of the case with vvliich 
N.AK oxidizes. \\'hen N.\K hums, 
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F-102A Fires 24 
2.75 In. Rockets 
In Rapid Sequence 

Convair F-102A fires 24 folding fin 2.7$ in. 
lockets in less than half a second. Rockets 
leave tubes in the missile bav doors of the 
iiitcrecptot two at a time, and the fint iiair 

left). Two lentlis^of a'^ood later (lower 
left) the full eshamt blast of the 24 cockets 

the three rocket tulKS in e-ach of the F*L02‘s 

blast, and blast Is .so brief only a thin film 
of dust teiuaiiis as evidence of firing. High 

to catch the rockets streaming out in flight 
(right). 


comhustioii is cool and non-explosive if 



tern must be based mainly bn; 



peraturcs- 

• Bearing properties. 


AVIATION WEEK, November 11, 1957 



• Resistance to diffusion bonding (sclf- 

ials arc comp.itiblc up to 
F. bus nnlv a few such as carbides, 
;s and tool steels offer acceptable 
g combimitions. Ibis is a very 
f.mt consiclcration .since the In- 


hest bearings h.ivc friction coefficients 
10 times as hi|h in NAK as in Ugbt oil. 
As yet. there is little informatioir avail- 
able on hibricitv additives or dry film 
lubricants. 

Tendency of sonic materials to self 
v.cid in applications like v-aivcs and scats 
is enhanced by tire presence of N.\K. 


D. W. Douglas, Jr., Succeeds Father 


Santa Monica. Calif.-Donald W. 
Douglas. Jr., 40. was named president 
of Douglas Aircraft Co. last week, suc- 

'llie senior Douglas, vvlio founded 
the company 37 years ago, remains as 



Cen. Ira. C. Eakcr, USAF (ret.) was 
elected vice president in clutrgc of the 
company’s eastern offices. He joined 
the company Oct. 15. 

Douglas testing division has joined 
tlic engineering dc|)attmcnt under the 
leadership of Arthur F.. Raymond, vice 
president of engineering. All sale-s ac- 
tisitics including military as well as 
coniincrcial will now come under the 
cognizance of Nat Paschall, vice presi- 
dent of sales, 

Donald Douglas. Jr., was fonnctly 
vice president in charge of military rc- 
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BURROUGHS RADAR DATA PROCESSING EQUIPMENT 
INSURES OUR CONTINENTAL AIR DEFENSE 





We invite lurlher inquiries. Write, coll or wire 
Surroughs Corporotion. Defense Controct Organ, 
izolion, Detroit 32, Michigan. Or Burroughs De- 
fense District Offices! Pooll, Pa. • Doyton, Ohio, 
3898 Linden Aye. • Encino. Calif., I707i Ventura 
Blvd. • Woshinglon, D.C., fl4i 19th St. N W. 


BURROUGHS 
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Ticketing Handset ‘Reads’ Pencil Marks 



TRANSACTOR, new airline ngtrnt handset for iiiteiroguting automatic reservatiuos couipiitcr 
(abo«) automatically ' reads " pencil notations diown by ticket agent on reservations card 
(below). Puiiclicd marks along right edge show space was sold, sobsequcntlv canceled, for 
one seat on Mt. 820. on Inly 20. Winni|Kg to Montreal. 



Bv Philip {. Klass 

Torouto-Tiansiictcir, new device 
.!liich should speed flic processing of 
.•irline reservations imd proWde valuable 
iipcrational dtiht for flight scheduling, 
luis been do'clopcd licrc by I'rans- 
Canadn Air Lines and l''erranti Electric 
Ltd. 

TC.A has also developed new airline 
data processing techniques nliicli it says 
can cut cost of cqnipincnf investment, 
vet speed up reservations handlings. 

Coinbinafioii of Transactor and nciv 
techniques is expected to reduce by 
the ij million separate tr.msac- 
lion.s mnv ret|uited to board some 250,- 
(lOO TCA pa.sscngers every month. 
TCA is c.xpccted to request bids from 
iiidiistrv for its proposed ssstein in 
the nEir future. I■■e^^.mti, which de- 
signed the protatype 'I'taiisiictor, will 
bid also for tlic computer portion of 


Versatile Transoctor 

Transactor beats a slight resemblance 
to the agent handsets now used by 
many airlines for inH'rtogating auto- 
inahc rcscrs'iitions computers hut dif- 
fers in one very important respect. 
Where consentional agent handsets re- 
<|Uitc the ticket agent to select and 
insert a metal plate and then punch 
.ippropri.ite keys, the Transactor auto- 
matically and insbmth' "reads" pencil 
notations made by the agent on a small 
card, then interrogates the computer 
for tlic requested space. 

This mciiis that the Transactor can, 
witliout modification, handle a number 
of different types of cards to provide 
other than spacc-availability iiiforma- 

iiitcriogatc the computer for tlie total 
immbcr of passengers on anv scheduled 
flight (manifest cheek), on tlie location 
and estimated time of arrival of any 
tn route airplane, or almost any other 
iiiformatioii of interest that can be 
stored in the eonipiitcr- 
Flight Plan Use 

This flexibility suggests that tlie 
Transactor could also be used to enter 
aircraft flight plans in a traffic control 
computer and as an input-output de- 
vice for iiiiiny other nnn-airline applica- 

Wlicn a ticket agent receives a re- 
quest for space fhy phone or in person), 
he takes down the requited information 
on an IBM-size card using an ordinary 
soft lead pencil. Information on such 


things as originating station, destina- 
tion, flight nunibet, date, number of 
seits requested, etc., is recorded on the 
card by drawing n pencil line behvccii 
[lairs of tiny circles on either side of the 
desired number or code (see card 

Passenger name, address and tele- 
plione itmnbcr arc spelled out in con- 
laitional fashion, but could be re- 
corded by pencil lines if TC.\ should 
decide to store such information anto- 

W'hcn the card is filled out. the agent 
inserts it in tlie 'I'ransactor’s slot. I'he 
card is mecluinically gripped to prevent 
its withdrawal for two or three seconds 
until tlic operation is completed. In- 
side the dcs'icc, 300 pair of tiny elec- 


trical brushes make electrical contact 
with up to 300 pairs of tiny circles. If a 
pencil mark has been drawn between 
.my pair, current will flow through the 
carbon patli of the pencil line. Other- 
wise there is no current flow. 

In less than one second the Trans- 
actor has electrically scanned (read) the 
message and the information or inter- 
rogation is on its way to the central 

Reply Punched 

When tlie computer has sc-anned its 
rcsenations inventory, its reply is auto- 
matically punched out along the right- 
hand edge of the card, indicating that 
space is available and has been sold to 
tlic requester, that the fliglit is sold out. 
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FIRST “150-MILE” WEATHER RADAR 
THAT FITS ALL THREE! 


There's a big difference in che size of the 
aircraft shown above. There’s a lag differ- 
ence, too, in the jobs they are required to 
perform. But one thing they do share in 
common— an ability to Hy safely and 
smoothly cither through or around storm 
fronts or other dangerous weather con- 
ditions, For all three are equipped with 
the nesv Bendi.v* RDR-ID Airborne 
U'cather Ratlar .System. 

Suljstamial weight and size reductions, 
without impairment of quality or per- 
formance, now enable Bendix to offer this 
1 .S(l-mile-range. airline type weather radar 
equipment to a much wider variety of 
business and commercial aircraft. 

Performance equals that of present 
commercial weather radar systems re- 
quiring twice the amount of ciecironic 
rack space. Total system weight is now 


approximately 85 pounds. For aircraft 
lacking sufficient space for the larger 22- 
and 30-inch “dish” antennas, new ] 5- and 
18-inch sector scanning antennas will be 
available. 

What’s more, the new components are 
interchangeable with Bendix’ famed, 
time-tested veteran of the global airways, 
the RDR-iB X-Band System. In addition 
to its primary function, this new RDR-ID 
system matches its famous counterpart for 
ground mapping and terrain a^'oidance. 

For complete information, write to Ben- 
dix Radio. Aviation Electronic Products, 
Baltimore 4. Maryland. Or West Coast- 
10500 Magnolia Blvd., N. Hollywood, 
Calif.; Export — Bendix International Di- 
vision. 205 E. 42nd St.. N. Y. 17, N. Y. 
Canada — Computing Devices of Canada 
Limited, P. O. Box 508, Ottawa 5, Ont. 



Bendix Radio Division 

BALTIMORC A, MARYLAND 
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(abow) or oii lumtiou ol cii route aircRift for Right U)Mt3tioiis use (below). 


or that an extra section has been added 
and space is ar ailable on it. 

If the passenger subsequently tele- 
plumes to cancel the rescr'-ation. the 
original card is pulled out of a central 
file, the agent draws a pencil litre 
thmugli the sr-mbol "CN'CL," iiisctls 
the cards in a Traiiwctor and the sfsice 
is restored to inventory. 

Lyman Richardson, TCA commu- 
nications aiiahsf niui concciscd the 
ssslem, says tlic card marking opera- 
tion docs not require precise, clrafts- 
inan-litc pencil lines by the ticket agail. 
Nor is the Transactor fussy if the lines 
fall a little short or tun a bit user the 
jpropriate pair of tins circles, according 
to Richardsun. 

Human Errors 

If the ticket agent slmuld ask for 
space on a day ss licn tlic flight docs not 
operate, nlicn the t-.ird is svithdr.isvn 
from the Transiictor it will be punched 
■'no fit.'' If the agent fails to include 
.ill the information required, the wrd 
comes out without iinv punch. If the 
agent makes the mistake of asking for 
.1 flight betneen tun points svhicli base 
no connecting fliglits. or other f\md;i- 
mciital error, the Transactor flashes a 
icd light and the card comes ont 
punched "error." 

-\s presently contemplated, the Trans- 
actor will not indicate alternate as'ail- 
.ihlc space nlicn the reqiie.stcd flight is 
sold out— an operational fcitiirc avail- 


able on the Tclcrcgister Corp. Rcservi- 
sot agent handset. Hosvescr, Richard- 
son says thi.s feature can be provided 
by adding another series of punch indi- 
rations along the bottom or top of the 
Transactor card. It would .also be neces- 
sary to program the central computer to 
automatically search for alternate avail- 
able space wlieii a requested flight is 
sold out. 

New Inventory Approach 

Genera! practice ssitli existing airline 
resenations computers is to prosidc 
rapid-access ins-entory of all flights for 
sO-fiO class in adsance. Resenations 
for flights bevond this period, usnallv 
small in nnmbcr. arc handled mamially 
and subsequently Itaiisferrcd to the 
rapid-access computer storage. Some 
airlines also store a few iioliday or other 
high-load day reservations beyond the 
sQ-60 day period in rapid-access eom- 
piilcr inehiors. Ibis means that tc'scr- 
Siition rcciucsts beyond a 30-60 day 
period cannot be handled through the 
automatic resenations system and this 
ins'olvcs some added delass 

rC.\ ss'ould like to be able to gh’e 
an immediate "yes" or "no" anssver to 
any space request, regardless of flight 
date, .\fter an extensive operations 
.maly.sis of its reservations experience. 
TC-\ belies'cs this c.m be done uith 

age facilities, .md pctliap.s even less, 
lire tcclmicjiic imolscs the use of aux- 


...IF YOU NEED 

POWER 

SUPPLIES 

c.«TRANSVAL 

VErmont 9-2301, Culver City, California 
For Data on TRANSISTORIZEO Power Supplies 
that gives you these advantages: 

* PROTECTED f rom overload and 
ahort-cirav.it 

* DESIGNED fo mce< YOUR exact 

specifications 

* PRODUCED to meet YOUR schedule 



TR^NSVAl' 

Engineering Corporation 

10401 WeslJeffarion Boulevard 
Culvec City, California 
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SMALL WORLD —The world of the diode - . - the transistor . . - the printed 
circuit.., the new magnetic and dielectric components — this world expands in sig- 
nificance as it shrinks in physical proportions. Popularly symbolized by the tinier- 
than-ever hearing aid and the pocket radio, the new, small world of solid state 
circuitry is omnipresent. It safeguards our skies. It simplifies our living. It opens 
new doors to teaming. 

Stewart-Wamer Electronics has pioneered in the development of solid state cir- 
cuitry. Out of a manufacturing environment second to none, Stewart-Wamer 
Electronics is mass-producing equipment containing solid state devices by the 
thousands of units. 



One of 160 plug-in modules for the 
desk-size Stewart .Wsmor Date Proc- 
essing Unit. Modules employ solid 



Your problem of solid state circuit design and production techniques 
will be handled at Stewart-Wamer Electronics with equal efficiency. 
If you are an engineer interested in advanced circuit development, 
write: Stewart-Warner Electronics, Dept. 14, 1300 North Kostner 
Avenue, Chicago 61, Illinois, 
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SOlELECTROniCS 
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Mission Accomplished 



TRANSACTOR, nitli e 


iliorv sluw-acccss tape storage as an 
adjunct to tlic main computet memory. 

TC.\’s analysis, for example, revealed 
that: 

s Fifty pet cent of its reservations ac- 
tivity ’(iii.ikiiig or canceling space) takes 
place within five da\-s of flight depar- 
ture: 75» within 10 (lays. 

• One-lunidted canecllations arc made 
for cverv }00 original bookings, but 
more than half of these take place 
within 48 hr. of flight time. 

Richardson therefore believes that 

memory need be used to store full in- 
ventory data on flights only five days 
in advance. Inventory for any flight 
more than five davs off will be stored 
in llic rapid-access computer niemorv 
only if the flight is approaching sell- 
out. Othenvise the inventory is stored 
in the auxiliary tape memory. 'ITie lat- 
ter will be scanned at regular intervals 
and the inventory of flights approach- 
ing sell-out will be transferred to the 
main computer memory, regardless of 
when the flight will depart. 

Speedy Service 

W'hen a Transactor requests space 
for any flight, the computer searches 
its rapid-access memory. If the flight 
is more than five days off and is not 
' listed” ill tlie memory, the coinputa 
signals the Transactor to sell the space 
,md records the sale on magnetic tape. 
If the flight is listed, the computer ex- 
.imines the inventory count to deter- 
mine whether it can sell space. In 
cither event the ticket agait gels an im- 
mediate reply. 

The system which Richardson out- 
lined to .\vurioN W'eek will be de- 
signed to provide a variety of opera- 
tional data M'hich heretofore lias been 
iinasailablc or difficult and costly to 
asscniblc. I''or example, it will be pos- 
sible to obtain periodic summary re- 
ports wliich show how many transac- 
tions arc made by each station (and 
each Transactor, if desired) pet day, per 
hour or for any other desired time in- 
crement to detennine ticket agent per- 
sonnel nceds- 

System can be set up to conduct spe- 
cial suneys on anv subject. I'ot ex- 
ample, if TC.\ wants to know what 



with an FM 
Telemetry Transmittei 


There’s nor much left of a missile ot its 
components after it slams back into the 
earth with a force of many thousand g's. 
Since it's vitally important to know what 
happens during a test flight, inflight data 
must be remotely collected by telemetry. 

The Radiation, Inc. Telemetering Trans- 
mitter is designed to ride these missiles and 
transmit information back to the ground 
station during the flight. It is built to oper- 
ate reliably in the extreme environments 
( lOOg shock, 2000 cps vibration, —55 to 
+75"C) encounteted by the missile. Its 
small size, light weight and rugged con- 
struction make this transmitter the best 
available for such applications. 



Spurious Rejection — 

Frequency Stability — 

Frequency Range — 

Power Output — 

Weight — 


60db below carrier 

0.01% 

215-235 me 
2 watts 
1.7 pounds 


Write P. O, Box 37, Melbourne, Florida for complete specifications. 


Personnel 

Inquiries 

Invited 


Hi 

RADIATION 

o 

INC. 
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The flight safety engineer who 
went for a spin 


He muffed a spin recovery. He had lunged for the spin 
chute T handle and missed. Now his numbed hands couldn’t 
hold onto the control stick. 

neec Miller climbed out of the'’\lniversUy of Southcfn 
California's centrifuge, compared notes with a VoughI test 
pilot. Neat day they were winging back to Vought. With 
them was a taped and filmed record of their centrifuge 
tests. It documented a possible flight hazard and unique 
measures to prevent it. It also showed the resourcefulness 
of Vought’s Flight Safety Engineers. 

They had been alerted some weeks before by a memo- 
randum from Aerodynamics. It concerned model tests of 
Vought's Crusader fighter in the Langley Spin Tunnel. 
Tests showed the fighter might develop an upright flat 

G load on the pilot. 

Acromedical knowledge was sparse in this area. There 
was nothing, for example, on how sustained transverse G$ 
might affect a pilot's judgment and mental orientation. 

Chuck and his fellow Flight Safety staffers had to find out. 

gram. Their first job would be to wring a fiat spin out of 
the new fighter — it one were there. 


Chuck reserved U. S. C.'s centrifuge for three days of 
tests. Vought’s Structures Test Ub mocked-up a Crusader 

centrifuge Chuck and th“voughrdemosstration pilot who 

under heavy transverse G ^ds.'^They encountered unex- 
pected leg cramps. They experienced alarming mental con- 

and "ikad man" controls that would see a pilot through a 

These safely devices proved valuable, but temporary, 
accessories. With them, test pilots were equipped for the 
worst. They could confidenlly invite the Crusader to show 
a flat spin. Vought’s demonstration program was entirely 
successful and proved that sa/ely devices were unnecessary. 
The test pilot' couldn't flat spin the Crusader for love 



pcrcciihigc of its custoiiicrs arc umnar- 
ried womtii, if need only insttnef its 
ticket agents to so indicate on each 
Transactor card by dr.iwing .1 pencil 
line tlirougli the number in a 
special survey box on llic reservations 
card- (The survev box comprises five 
ninnbcrs. one tlirongit five, to permit 
five sinniltancoiis surveys.) The system 
will automatically t.abulate the number 
of "3s” and tlic total number of reser- 
vations entered over the same period, 
to give the desired answer. 

Kieliardson emphasizes that use of 


cards instead of a keyboard for enter- 
ing information into the system pennits 
great ficxihility. It is easy to provide 
more, less, or different information 
merely by changing the format of the 
card and reprogramming the cornputcr 
accordingly, 

TCA began its study of automatic 
data processing tecliniqucs more than 
four years ago. Prototype models of the 
Transactor were designed and built by 
l'■c^^3nti. System programming tech- 
niques were developed by KCS Data 
Control Ltd.. Toronto. Experimental 


system was evaluated, and demon- 
strated. usin§ an old (by computer 
standards) Britisli computer installed at 
tlic University of Toronto. 

Fcnanti snokesman say they expect 
to sell the Transactor as a computer 
input.output device for many other ap- 
plications and currently arc negotiating 
with a U. S. manufacturer who mat in- 
clude the device in a traffic contio( sys- 
tem being proposed to the Airways 
Modernization Board. In production 
quantities, the Transactor is expected 
to sell for $2,000 or less. 


Omega Navigation Aid Could Serve World 


By Janses 


A. Fusca 


New York— Omega, a long range navi- 
gation system originativ developed for 
use by totally submerged submarines, 
lias been offered by the U.S. as a 
possible solution to the problems of 
air and sea navigation on a world-wide 
basis. System has an estimated acauacy 
of better than one mile at its maximum 
range of from 5,000 to 6,000 mi. 

Omega is one of three ground based, 
long range navigation aids presented by 
the U.S. at tlic recent Sixth Com- 
munications Division Meeting of the 
Intcmational Civil Aviation Organiza- 


Developed by the Navy, Omega is an 
iputgrowth of the Radux Mk. I and 
Mk. II systems program which began 
in I9d9. As presently scheduled, 
formal evaluation of Omega will be- 
gin in 1959 and extend through I960. 
In the opinion of some informed ob- 
servers. international agreement may be 
reached on a standard long range navi- 
gation aid with or without U.S. con- 
currence before this date. 


System Features 

Omega's developers say that world- 
wide coverage can be obtained with a 
minimum of si.x ground installations, 
each costing in the neighborhood of 
S3 million. OpHmum coverage, Ivow- 
Bvei, would be obtained with a total 
of 10 stations. Five of the stations prob- 
ably vvould be near the equator, two 
near the Arctic Circle and three at the 
southern extremities of South America, 
-Africa and Australia, with all stations 
about 5.000 mi. apart. 

Transmissions of all stations arc 
sinchconized with transmitters operat- 
ing at very low frequencies (10-14 kc.). 
Exceptional phase stability of these 
frequtmeies and their long range propa- 
gation chaiactcrrstics give Omega its 
c(fcctivc range of 5,000 to 6,000 mi. 

Omega operates in a manner similar 
to that of Deltac, the proposed British 
very low frequency (VLF) system. 
Phase of the signals from two stations 


are compared to determine a hyper- 
bolic line of position; two intersecting 
lines of position provide a position fix. 

According to its developers, the ad- 
vantages of die Omega system are; 

• Minimum number of ground installa- 
tions is required to provide aorld-wide 
navigational coverage. 

• High reliability results from the propa- 
gation stability of very low frequency 
transmissions. 

• Line of position accuracy of a higli 
order which results from tlie phase sta- 
bility of VLF transmissions, 

• Position accuracy vvliich is main- 
tained nearly uniformly tiiroughout the 
area of coverage because the curvature 
of tlic earth insures that the livpcr- 
bolic lines of position do not spread as 
far apart when leaving the baseline as 
in short baseline systems such as British 

• Omega is a compatible sv’stcm for 
both ait and surface iiavigaHon wliieh 
operates in the 10-14 kc. band intcr- 


natioually allocated for navigation pur- 

Original Radux program began in 
1949. First phase was the development 
of a 40 kc. system tliat used 200 cps. 
modulation of the carrier to resolve tire 
ainbiguitv (the problem of distingiiisli- 
me one cycle of phase from anotlicr) 
inherent in continuous wave phase 
comparison systems. This system was 
installed and tested in an experimental 
network with stations in Hawaii, San 
Diego, Calif., and Baiiibridgc. Md. 
The network has been operational since 
1952. 

Level of Accuracy 

Radux system, with its baselines of 
slightly more than 2,000 mi., proved in 
its first es’aluation tests to provide sys- 
tem accuracies of 9 mi. with 95% 
reliability. Continued deielopmcnt dur- 
ing the p.ist three years has imptosed 
this figure to 4 mi. (with 95% relia- 
bility). The system has been in ne.irly 
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Packard Silicone Cables withstand extreme heat and cold ! 



TOUGH ER / Packard Silicone Cables have greater resistance to abrasion ! 


Flexible, easily handled Packard 
high-tension silicone-insulated cables 
are desig:ned and manufactured to 
give peak performance in extreme 
temperature variations. Made with 
either copper or stainless steel core 
insulated with new Packard silicone 
compounds, these cables have a 
safe operating temperature range of 
minus 65”F. up to 450“F. 

Another important characteristic of 
Packard Silicone Cables is their 
great resistance to abrasion through 
all operating conditions. And they 


are strong and flexible enough to 
withstand rough installation han- 
dling. Packard Silicone Cables have 
a tough, dense, compact .sheath, and 
added density throughout insulating 
layers helps overcome almost all 
problems of compression set. There 
are no signs of the soft sponginess so 
typical of ordinary silicone cables. 
Besides, the insulation is non- 
flammable, and has great uniformity 
in dielectric strength. 

No other silicone cable meets the 
performance standards of high-heat. 


high-tension Packard Silicone 
Cables. They are made in 5- and 
7-millimetcrsi2es. Write for informa- 
tion and samples. Packard main- 
tains offices in Detroit, Chicago and 
Oakland, California, for your 
convenience. 


Packard 
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continuous operation for fi\o years and 
the Navy considers its techniques to be 
tried and proven. 

In 1955, based on the results of prop- 
agaticni studies at vcr\- lou' frequencies 
(below 30 kc.), a vernier 10 kc- continu- 
ous viasc phase comparison ssstcin was 
proposed as an adjunct to the -10 kc. 
system. In this way the accuracy, range 
and reliabilits of the 10 kc. system 
could be used, with the ambiguities of 
the system resolved by the modiilation- 
pliase measurements of the 40 kc. sys- 
tem. 

In this version of Railiis. sequential 
transmission of both 40 and 10 kc. are 
required at each ground station of the 
system. Equipment for the svstcin ex- 
i.st.s and an evaluation program is now 
iu progress. 

Absolute accuracy of the 10 kc. 
jxirtiun of the system is indicated as 
being bettor than one mile tlirough- 
out the area of coscrage. Although the 
10 kc. transmissions can be received at 
3,000 to 6.000 mi., the usefulness of 
the combined 10 40 kc, system is lim- 
ited br the shorter 3.000 mi. range of 
the 40 kc, portion. 

Evolution of Omega 

A series of propagation studies con- 
cluded in 1936 indicated tliat the ad- 
lantages of the 10 kc. system could be 
jircserved in a dual-frequency continu- 
ous wave phase comparison svstem 
operating entirely Kitliiii the 10-14 kc. 
hand. This system would hare the 
range and accuracy of the 10 kc. portion 
without the range limitation of the 40 
kc. portion of the combined system. 
TTiis new system has been called 

According to its dcvc4opers. equip- 
ment for Omega is essentially the same 
as for the earlier Radux systems and will 
not require the desclopmcnt of any 
new citcuitty or techniques. Since 
Radtix was primarily for ship nai’iga- 
tioii, liowci'cr. only limited flight test- 
ing of the equipment has been done, 
but these tesh have shown no decrease 
in accuracy beyond that caused by servo 
lag in the rcceiscr. Kor an airborne 
receiver, dead reckoning inputs would 
eliminate this lag and proiidc aircraft 
position accuracy equivalent to that 
achieved on shipboard. 

Principles of Operotien 

A typical Omega network would con- 
sist of six synchronized stations, each 
operating on a bisic and secondary 
frequency separated by approximately 
500 cps. All ground stations of the net- 
work transmit both the basic and sec- 
ondary frequencies sequentially in a 
fixed pftem. A line of position is ob- 
tained its the naiigahon receiver bv 
detennining the arrival time diffetenee 
of the basic frequency signals from two 
of the synchronized ground stations. 


Resolution of the ambiguity arising 
fiom time dificrence measurements of 
the basic fteqiicncv alone is obtained 
by determining the diflerence in time 
of arrival of the secondary frequency 
signals broadcast by the same two sta- 
tions, and then comparing the basic and 
secondary time differences. 'ITiis tech- 
nique provides reliable resolution of 
the ambiguity in line of position while 
retaining the accuracy of the line of 

The time differences of the system 
arc measured by automatic phase com- 
parison techniquey in the recciset that 
are accurate to I/lOO of a cycle. Trans- 
missions of both the basic and secondary 


frequencies arc svnehronized or "locked" 
at all ground stations. 

I'ransmission pattern for each fixed 
station nill consist of a synchronizing 
transmission of about two seconds dura- 
tion. eight one-second transmissions at 
the basic frequency and eight onc-sec- 
ond transmissions at the secondary fre- 
quency during each minute of transinis- 


h'or most applications the sjiicliro- 
nization signal will not be required, 
lut is being retained in the system for 
the present because there appear In be 
some applications where it will be iise- 
ful- 

An Omega ground station will rc- 
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quire u VLF mileiiiiii sjstcm ca])ablc 
of handling the power needed for the 
srstem. A typical antenna array would 
be a four-tosver svstem with three of 
the towers at the comers of a 1,500 ft. 
equilateral triangle and the fourth in 
the middle of the triangle. 

Each tower would be about 625 ft. 
I’-igh. Tower tops would be connected 
bv cable to improve top-loading. A 
-iiOOO ft. diameter circtiiar ground sys- 
iem would be required for tliis type of 
array, and a circular area 5}:-4 mi. in 
diameter would be required for the site. 

For users who wilf start out within 
tlic system at a known point, who will 
stay within the coverage area at all 
times and who will have a means of 
knowing time to within a few seconds, 
a simplified receiver capable of full 
S' stem accuracy but not equipped w ith 
syiichroniiation or ambiguity resolu- 
tion will be developed. The user will 
be rctuiited to know time to within two 
seconds and his position to within 5 
mi. at his start of operation. 

I'or the user who knows time to 
within a few seconds but knows his 
shirt position only svithin 75 mi., nr 
who cannot remain in a u.sabic signal 
area continuously, a receiver having 
ambiguity resolution will be required. 
A third reccirer can be pror ided for 
those applications where time is not 
known with sufficient accuracy and the 

II izntion. 

Position readout to date has been by 
display of hyperbolic coordinates on 
diais. These outputs, however, can bo 
hiken out in cither analog or digital 
fotm and the dcsclopment of a chart 
display device or other special display 
for use by aircraft poses no teal problem. 

Lightweight Computer 
Designed for Aircraft 

Los Angeles — Ram o-\Voold ridge 
Corp. announced today that its Com- 
puter Systems Di' ision has developed a 
new digital airborne computer that is 
designed to ptos idc a lightweight com- 
pact computing control center for high 
pctfotmaiice military aircraft. 

Completelv transistorized device, 
designated tlie RW-?0, employs spe- 
cially designed digital computing tech- 
niques and will perform all computa- 
tions for navigation fire control, bomb- 
ing and weapons control svith the speed 
demanded by modern weapon svstems. 

Tile RW-50 was desired by the 
Ranio-Wooldridge Computer Systems 
Division in a program undertaken in 
late 1954 under a development con- 
tract svith the Air Arm Division of 
Wcstinghousc Electric Corp., Balti- 
more, Md. Objectis'c of this program, 
just completed, was to develop a system 
which would perform reliably in an 



HEU-COIL CORPORATION 

>11 Shelter Rock Lane, Danbury, Conn. 


You don’t need 
a light touch 
to keep from 
stripping 


Screw-Thread 
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iDPjJBLE-ACTING'B" SERIES 



I the pin that's desisned for positive 
J reiease...even under “over-ioad" or 
lyi conditions! 

1 Double-acting PIP Pins combine rugged strength 
I and dependability with instant insektion, automatic 

LF-SAFETYINC... QUICK RELEASE! It’s the most 
pendable aelf-Iockingquick-reieasepin you can use! 
)w... eliminate nuts, bolts, cotter pins and other 
retaining devices and gain unlimited design freedom 
by using double-acting PIP Pins to fasten units that must be 
assembled and disassembled frequently. PIP Pins permit 
quick-change of mechanical units, speed assembly.,. reduce 
servicing costs. 


Double-acting "B" Series PIP Pins have the special advantage 
of the exclusive PIP “drive-in”— "drive-out" feature... makes it 
easy to install or remove pin when misaligned holes or extra 
heavy loads cause “binding". 

MEETS RIGID REQUIREMENTS 


Double-acting PIP Pins are used by leading manufacturers of 
industrial, electronics, construction and materials handling 
equipment. Used by every major aircraft manufacturer. 

PIP Pins with "drive-in”— “drive-out” features are available 
in standard diameters to fit most nominal holes. "B” Series double- 
acting PIP Pins with continuous steel ring are particularly 
adaptable to remote release systems. 


Let our Engineering Staff help you determine the correct solution 
to your quick-release fastening problem. 



Clevis fitting Tube sssembly Bracket assembly 



Sales otiices in principal titles 


ADVEimSE.Uli.Vl' 


fiiviroiimait of pimmcd future iiiilitaiy 
aircraft— one which possesses a high dc- 

weight and power consumption. 

New control computer combines 
computation speed uitli reduction in 
.si*c, weight and power consumption. 
I'hc complete computer has a volume 
of -1.19 cu. ft, and weighs 201 lb. It 
consists of four separately packaged 
units-magnetic dram storage unit, 
iuitlimetic and control unit, input-out- 
put unit, and clock generator and prmet 
supply unit. Sub-miniaturized pacltagrng 
Iccnniques in silicon scmi<onductor 
circuitii’ are used throughout, 

The RW-IO is described as the fast- 
est airborne magnetic drum computer 
111 (ipcration todav. It can conduct -1.000 
complete arithmetic operations per sec- 
ond, including access time, and requires 
only -tOOw. of power, permitting a 
significant saving in airnaft auxiliary 
power equipment. 

Expansions. Chan^jes 
In Avionics Industry 

Monroe C.ilciilating Machine Co., 
Orange. N. J., latest acquisition of 
Litton Industries. Los Angeles, Is ex- 
pected to pros’ide a marketing and 
service organization for electronic digi- 
tal computers developed by Litton. The 
companies merged under a stock ex- 
change agreement approved bv Monroe 
stockholders (AW Oct. 23, p. 63). W'ith 
other recent acquisitions (Aircraft 
Radio Corp. and Maryland Elccttonics). 
l.itton's annual sales are expected to 
ran around SlOO million annually. 

Other recently announced expan- 
sions, mergers and changes in tlic 
asioiiics inJustry include: 

• Savage Arms Corp. will pnichasc ;\ir- 
cr.ift Armaments, Inc., Baltimore, in a 
move intended to diversify the former's 
conimercb! business. Ness' acquisition 
employs .about 630 people and lias spe- 
cialized in defense work since its fonna- 

tion in 1950. 

• Ryan Aeronautical Co. will mosc its 
avionics section to 30.000 sq. ft. facility 
rm Kearney Mesa, near Sim Diego. Ryan 
is in pilot production on Doppler auto- 
navigators and ground-speed indicators 
for Navy, Arary and .Mr Force. 

• Dalino Victor Co. lias formed new 
hvdraulics division to exploit develop- 
nlcnls in this field. R. J. Stahl is man- 
ager, 

• Haydu Electronic Products, Inc, 
Plainfield, N. J., is adding 1 5,000 sq. ft. 
of new facility to existing plant. 

• EI-Tronics. Inc., Philadelphia, has 
purchased the Parkchester Machine 
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MECHANICALLY ATTACHED 


TUBE FITTINGS 



No Welding No Brazing 



Sectional view of one form of groove configura* , 
tion illusirotes ridges raised on the tube surface 
which hold the ferrule to the tube. 



Completed rigid tube joint mode with two AVICA 
ferrules, gasket and AN7S6 swivel flange. 


Leak-Proof Pressure Tight 

AVICA Mechanically Attached TUBE FIT- 
TINGS can be assembled with AVICA in- 
stallation fools in your own shop to make high 
pressure leak-proof joints — rigid tube to rigid 
tube and rigid tube to flexible tubing assem- 
blies— No brazing, welding or X-Ray inspec- 
tior) necessary. 

Choice of tubing ond fitting materials is no 
longer limited to weldable grades of aluminum 
and stainless steel. Full advantage can be 
taken of the superior strength of non-weldable 
grodes such as 2024 (24ST) aluminum. 

All fuels, oils, gases and corrosive liquids can 
be hondled by selecting the most suitable ma- 
terials for tubing, fittings and gaskets. 

Alignment of AVICA mechanically applied 
fittings can be controlled without difficulty due 
to elimination of distortion on squareness be- 
tween fitting foces— very close tolerances can 
also be held on overall assembly lengths. 

Write on company letterhead for technical data. 


AVIEA 


CORPORATION 


P. O. BOX 180, NEWPORT, RHODE ISLAND 


McGRAW-HILL 
MAILING LISTS 
WILL HELP YOU 



ICBM Fueling Tests 

Litas intercontinental ballistic missile fueling opeention is simulated by test console to check 
engineering stisdy by Convnic at Stcat^c Air Command's Riverside, Calif., base. 


Corn., New York, producer of electro- 
niecnanical products. W- H. Uamei. 
former president of new acquisition, 
will remain in consulting capacity. 

• Westinghouse Electric has opened 
new warehouse for receiving tubes in 
Mias at 4819-21 Reading St. 

• Kaiser Industries Corp. u iil purchase 
assets of Kaiser Aircraft & Electronics 
Corp., wholly owned subsidiary of 
\Villys Motors. Inc., which will be op- 
ciated as division of tiic parent com- 
l>any- 

• Raytheon’s Missile Systems Division 
headquarters will mo\c in November 
to new 40.000 sq. ft, facility in 
W'althaiii Industrial Park on Route 
1 28, near Boston. 


'"oWiRr’ - 

FILTER CENTER 

lOOOOO/ ' 
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► Keep Coo], Live Longer— New avionic 
equipment rack with buiil-in forced-air 
cooling, installed by United Air Lines 
on a Hcetwide basis, has already begun 
to pay off in fewer equipment failures. 
For esampic, unscheduled removals of 
navigation receiver in DC-7s has been 
cut roughly in half, UAL's T. A. Elli- 
son reported at recent Baltimore con- 
ference. Forced-air cooling also is ex- 


pected to reduce flight crew fatigue 
from radio rack heat and exhaust smoke 
produced by avionic equipment failure 
from the cockpit area. Prior to adop- 
tion of forced-air cooling, at least one 
Right crew complained that high am- 
bient temperature created by avionic 
equipment "caused stewardesses to 
sliorten their visit to the flight deck," 
Eili.son repotted. 

► Mc^ci, Merger Everywhere— Two 
major nicdium-siae West Coast avionics 
manufacturers are deep in merger talk 
huddle. If merger goes through, it will 
come as surprise to mimy old timers in 
the business. Combined company 
would have total annual sales of around 
SlOO million. 

► All the Comforts of Home- Traffic 
controllers who man the radar consoles 
of Civil Aeronautics Administration’s 
new air route suncillancc radars 
(ARSR-1), now under construction at 
Raytlicon, will find built-in coffee cup 
holders and ashtrays, 

► Rcliabilitv Guinea Pigs— New test and 
design procedures which Defense De- 
partment hopes to introduce into fu- 
ture development and production con- 
tracts to improve reliability (AW Aug- 
5, p. 24) will be tried out first by a!i 
three military services. Eacii scivicc 
will select several new development 
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MICRO SWITCH . @ 

5 SEALED 
TOGGLE SWITCHES 

THAT WILL MEET 
YOUR MOST EXACTING 
DESIGN SPECIFICATIONS 

ALL COMPLETELY SEALED 
A silicone seal between the pushbutton or lever 
actuators prevents entrance of dust and mois- 
ture into the switching chamber. A liquid seal- 
ant, which never hardens, seals switch case to 
cover. Sealant will withstand 30 PSI of pressure 
differential. 

GOOD WIRING SPACE 

Easier wiring and stronger connections are made 

possible through the use of integral terminals. 

Step-designed case, allows more space between 

terminals and reduces chance of shorting. 

IMPROVED HOUSINGS 

Use of imusually high quality plastics provides 

a high impact rate, low brittleness and greater 

resistance to cracking around metal inserts. 

CONTACT ARRANGEMENTS 

Available in standard types. 

ROCKER-ACTUATED 

It n 

MICRO SWITCH TP Series precision switches are a 
switching easy, yet false or accidental actuation is 

LEVER-ACTUATED 

# i 

switches are for applications 

which call for unusual relUbility 

' The removable actuating rocker is made from 
either clear or clouded plastic. In the clouded, 
only the ends are clear. Prom a light source inside 
the panel. light from the clear end indicates rocker 
position which is highly advantageous on control 
panels. (Data Sheet J4I. I 

andloDg-lifeperformauce. 

Toggleleversareofsatinchro- 


ELECTRICAL DATA 

















MICRO SWITCH 

Connultatlon coat! nothing— ^ biVisION OF MIHKOPOLIS-HOIIEmil REGUUTOR COMPANY I 
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ptogriinis and seven! equipments about 
to go into ptoduction to scr\'e as 
guinea pigs. Program is sponsored by 
James M. Bridges, Director of Elec- 
tronics, Office of Assistant Secretary of 
Defense for Research and Engineering. 


► Calling All Aiithors-Thc 1958 Elec- 
tronic Components Conference, to be 
held April 22-2d in Los Angeles, is 
seeking prospective authors. Abstracts 
of proposed papers (100 words), plus 
background information on authnr(s). 
must be submitted by Nov. 15. Send 
abstracts to; E. E. Brewer, Zone 6-30, 
Consair, Pomona, Calif. 

NEW AVIONIC 
PRODUCTS 


Components & Devices 

• Sc\en<lmnnel magnetic tape record- 
ing head, designed for use in missiles, 
uses 20 microwatts and can be con- 
nected directly to thermocouples to 
record without use of amplifiers. Head 



is said fay manufacturer to withstand 
high shock and vibration forces as well 
as nigh temperufute and thermal shock. 
Aluminum head features gap alignment 
scatter less than 0.1 mil, tape guides 
integral with the head. Manufacturer; 
Data Storage Devices Co., 7828 Burnet 
Ave., Van Nuys, Calif, 

• Electronic chopper. No. 33305S, 
meets requirements of MIDE-3272A 
and is said to have a minimum operat- 
ing life in excess of 5.000 hr. Chopper 
features zero phase shift, frequency 



range from 60 cps. to 20 kc„ ambient 
range from —55 to -I-125C, measures 
} in. diameter by 1 ik in. long. Manu- 
facturer; Kcarfott Co., Inc., 1378 Main 
Ave-, Clifton, N. J. 

• Ceramic tetrode. Type 4CX1000A, 
is a high cunent, low voltage radial 
beam tetrode with high gain and a plate 


MUELLER BRASS CO. 

ALUMINUM 
AIRCRAFT FORGINGS 



MUELLER BRASS CO. 

PORT HURON 39, MICHIGAN 
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Can you use the talent that built 
1,500 Y-4 bombsights on schedule? 


These Generol Mtfis technicions are representolrve of *he production loleni that built more then 
and MOO amptifiei and power supply units-and, delivered them to the Air Force on Hrae. Here 


Because we have the highly skilled 
men — and the men have the specialized 
tools and machines — we produce pred- 
sion piece parts or complete, complex 
assemblies to meet the most exacting 
requirements. 

While building the Y-4 bombsight, 
we improved original design, exceeded 
USAP specifications. In addition, our 
thorough testing facilities assured de- 
livery of only perfect instruments. 


Such performance has come to be ex- 
pected of us and has benefited many 
other customers. We'd like to help 
with your production problems too. 



MECHANICAL DIVISION 

cnsAr/ye neseA/ic/i ano oeveioPMENT -f- precision bnsineerino and production 





dissi[Htion of 1,000 w. Spccific.illy de- 
signed fur single sideband upcralioii, 
tube is a Class AB, r.f. or a.f. linear 
amplifier. It achieves iiiaximmii rated 
output power with zero grid drive, 
simplifying dri\CT stage design prob- 
lems- Stanufacturcr; Eitel-McCullough, 
Inc., San Bruno, Calif, 


Model 293M1755, especiallv designed 
for aircraft use, meets Mil-P-7212B- 
Rcctificr is a 6 phase, full aavc unit 
svith a rating of 100 amp. at 28 x., will 

f jg 

operate at 125 C ambient temperature, 
xveighs 5.5 lb- and measures 3 in. x 6 
in. X 6 in. Manufacturer: Components 
Dix'ision, Intcrtiatiiinal Teleplionc and 
'I'dcgraph Corp., 300 Kingsland Rd-, 
Clifton, N. J. 

• Size 15 resolver. Model 105D2V, has 
=0.1% accuracy from —55 to F85C 
(with amplifier), ivith tuned impedance 
of 10.000 ohms. Unit has been desig- 
nated by Naxy BuOrd as Mh. -I. Mod. 
1. Write for Bulletin No. -138 from 
Nordcn-Kctay Corp., Commerce Rd., 
Stamford. Conii- 

• Strain gage ntodules. Scries P-500, 
containing complete balancing circuitry 
have been designed for use in aircraft 
and missile electronic systems. Modules 
are ax’aibble in a range of sizes and in 
rugged commercial models or military 



versions meeting Mil specifications. 
Units xvill operate at ambient tempera- 
tures to 125C and at altitudes to 60,- 
000 ft. ^L^nHfactute^: North .Atlantic 
Industries. Inc., 603 Main St., West- 
bury, N. Y. 


gives you unsurpossed 
eificiency on the 
tightest turns 


m 

I 

Flexible * 
Coupling 

/ 


Flexflyte is an exceptionally lightweight 
dueling that is highly resistant to abrasion, 
vibration and flame and impervious to 
temperatures from minus 120°F. to plus 
650°F. It will handle internal working pres- 
sures up to 70 pst and external xvorking 
pressures up to IS psig depending on type. 
Designed for use with ventilating, defrost- 
ing and de-icing systems, Flexflyte will take 
tight turns at any point up to 180° without 
buckling. No elbows or special fittings are 
required for installation. 

Flexflyie's versatility makes it the idea! 
ducting where complex aviation installa- 
tions require many tight twists and turns. 
Special reducing ends, either cylindrical, 
rectangular or polyhedral, are available. 

Flexflyte can be engineered for a variety 
of unusual applications in many special 
shapes, fabrics, coatings, connections, 
lengths and diameters. Our special Silicone 
Department, working with automated ma- 
chines, is prepared to meet the most exact- 
ing requirements for silicone ducting. 

To find out how Flexible can solve your 
aircraft ducting problems, write us, outlin- 
ing your requirements. Our engineers will 
be glad to put their experience to work for 
you. Write Dept.20N. 


fSlexIA/e TublnS 

CORPORATION 

Guilford. Connecticut • Los Angeles 64, California 



AVIATION WEEK, 


II, 1957 





FARSIDE being auembkd on ib louncUing ttnek. Framework from which rocket jsscnibly hangs vertically below balloon can be seen. 

Farside Assembled for 4,000-Mi. Flight 



LEFT and middle, two views of the 10 lb. payload and nose cone covering, and right, three of the first stage lockets in place 
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These pictures of preparabon and hriitg 
of Farside balloon.launched sounding rocket 
on Eniwetok Atoll in the PaeiEc show* how* 
csisting solid propellant rockets were sue* 
crssfiilly assembled into a f.OOO ini. 
.straight-np data.gathcring vehicle. At least 
one and probably two of the USAF vehicle's 
fourth stages with their 10-Ib. payloads are 
believed to have reached the *1,000 mi, 
objective (AM' Oct. 28. p. TIJ. Transmitter 
hrihires were rt*ason for altitude uncettaiiiK. 

Balloon assist to 100.000 ft. was iinpoc- 
tjfit since the tvpicallv short, fast acccIcTa* 


bons of solid propellant rockets— all four 
stages were burned out in eight seconds— 
meant that the 25,000 ft./sec. terminal 
velocitv was reached in a short bme and the 
resulting aerodynamic heating of the nose* 
mounted pavload, if launched from the 
ground, would have been prohibitive- 

The 30-ft--lnng vehicle consisted of foirt 
Ihiokol Recniit rockets for the first stage, 
.1 single Recruit for the second stage, four 
Grand Central lAjrow-tvpe rockets for the 
third stage and a single Arrow.type for the 
final stage. 
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Note: to precision-minded men at RAYTHEON 



TACTAIR* 


Transition from manned aircraft to guided missiles can 
be smooth when you recognise that today's aircraft 
and tomorrow’s missiles have similar functions and 
require similar controls. Often, a |jrccisiun comrol 
developed for one has application in the other. 

Cose in point this Tactair servo amplifier . . . 
the "intelligence center” of the revolutionary new 
Tactair T-3 Autopilot. The extreme light tteight and 
high sensitivity of this tiny, completeh' pneumatic unit 
give the auiopilul superior flight cliaracierislics, 

3-axis control, half the weight and cos: of 
conventional typta. 

Restllt a precision contml tr iih |serformance 
charactCTislics suited to mi»iU: use. Having a primary 

liigh-frequcncy, low-les-el signals into high-level 
actuator power . . . produces a tcuc force replica of the 
minute input signal, even urrdcr extremely high and 
low teraperaliires. It sveighs only 1 1 W oz., requires no 
current, and is small enougli to hold in the 
palm of a hand. 

Reminder: on standard or s|>ecial coinpunenu, lei us 

Es rry^b we do is done on a jiersonaliaed basis. 

It has been dtai way for 16 years. Tactair \‘alve 
Division, Aircraft Products Company, 

Bridgeport, Pa. BRoadway 5-1000. 


PRODUCTION BRIEFING 


Extntsion press of IZ.OOO-ton capac- 
ih- is non opcratiiiE .it Hnrvcv .Mumi- 
num, Torrance, Calif. Part of the Ait 
Force hctivv press program, press has 
overall length of 300 ft., weighs 4,000,- 
000 ib. It can extrude aluminum sec- 
tions from ingots 32 in. in dianicter 
and 75 in. long. 

Ryan Aeronautical Co. will move its 
avionics activities from conipanv’s air- 
craft plant at San Diego to a 30,fl00 sq. 
ft. building at Kcanty Mesa, north of 
downtown San Diego, neat new Con- 
vair Astronautics Division plant. En- 
tire electronics section of more thmi 
200 employes will move soon to the 
Kcamv hicsa building. 

Macliinc Works, Inc,, Gardena. 
Calif., says that among its other \ir- 
tucs, niompsoii hydraulic tracer tiilvc 
will convert old machines into modem 



automatically controlled profiling and 
contouring macliinery. I'iriii offers a 
complete installation which it says will 
speed production and build profit.:. 


Bcttiiigcr Coip., Waltluim, Mass., 
expect that the S2.5 million in ceramic 
coating research in which it luis in- 
seated in the last 10 years will double 
Its sales to S6 million bv 1960. Presi- 
dciit Robert A. Weaver,' Jr., said that 
the firm has new coating which will 
protect metals against temperatures of 
2.500F and up. 

U. S. Steel Cor]>. says its Duqiicsnc, 
Pa., works have successfully made lat|C 
commercial castings by vacuum tccTi- 
niques- To form the \aciium which 
eliminates liannfiil gases from the 
molten metal prior to forming the 
ingot, a 17-ft. diameter, 50-ft. high 
vessel is placed ova the mold and air 
is removed bv four large pumps. Ingots 
up to 95 in.' in diameter and 560,000 
lb. may be cast this way. according to 
U.S. Steel- The company said tluit in 
addition to generator and turbine 
shafts for the electrical industry, the 
process would be applitxi to parts for 
liigli speed aircraft. 



RESEARCH AND TESTING 
FACILITIES 

• WIND TUNNEL • SOUND 

• VIBRATION • SHOCK 

• DYNAMIC STRUCTURE • TESTING 

• STATIC » DYNAMIC BALANCING 



ACCURATE DYHAMIC 
BALANCING OF ROCKET 
ENGINE COMPONENTS. 
THIS OPERATION IS A 
NECESSITY PRIOR TO 
ACTUAL PERFORMANCE 
TESTING OF THE 
COMPLETE ASSEMBLY 


I We luetcome inquiries — 

DEAN S, BENSON RESEARCH, INC. 


16 RICHMOHD STRtn CUFTON, Ni 


silencing 

FOR 

JET 

ENGINES 



Maxim, the pioneer name in silencing, now offers dramatic 
improvements in the design and effective operation of jet 
engine silencing. Completely portable units, semi portable, 
or permanent installations are all available through Maxim. 
Flexibility to meet future engine requirements is a feature 
of Maxim design thinking. Get the details from the Maxim 
Engineering Department. 

THE MAXIM SILENCER COMPANY 
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BUSINESS FLYING 



lAMINAR-FLOW low-drag airfoil section gives Comaucbc good speed, range on only 180 bp. Later 230-hp. version will be 25 mpli. faster. 


Aviation Week Check Flight; 

Comanche Shows Stahihly, Ruggedness 

By Robert 1- Stanfield 
Lock Haven— New four-place, single- 
engine PA-24 Comaiiclie is a stable, 
comfortable, higli-pcrfotuiimcc airplane 
with the same easy-to-fly characteristics 
as ils Piper forebears. Aviaiios Week 
fuuiid ill its fligiit evaluation. 

Company keys performance of the 
low-wing, iill-mehil airplane to: 

• Laminar-flow wing section, developed 
by National .Advisors' Committee for 
Acromiutics (AW June 11, 1956, p. 
109). 

• Horizontal stabilalor. j single-piece, 
jct-tvpe surface liingcd at about 50% 
of mciin chord that moves in its en- 

• Four-cvliuder Lyeoming O360-A1.A 
engine nliich develops ISO lip. at 2, ”00 
rpm. at takeoff. 

Engine compression ratio is 8.5 to 1; 
fuel grade is 91 octane. Engine is 
8ROAD FUSELAGE gives Coniaiiclie 3 nibiu measuring 44! in. wide, ba^age compartment equipped vvitli cross-over exhaust sys- 
with 20 ai. ft. of space. Long-span flaps ate some loyf larger tbaii twin-engine Apache, tern developed by Piper. System pro- 
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vides scavenging of exhaust gases for 
maximum power on takeoff. Stainless 
steel exliiiust muffler is provided. 

Standard ct]uipineiit includes con- 
stant-speed, controllable propeller 
which, in the case of the demonstrator, 
was manufactured by Ilartzcll. Some 
models will come equipped with the 
4-lb.-lighter McCauley propeller. 
Rugged and Low 

Ruggedly built airplane is designed 
to witlistand ultimate load factor of 
7.5Cs. Airplane sits low, allowin| for 
casv step-up to cabin and easy main- 
tenance of airframe and engine. Height 
from ground to trailing edge of wing, 
for step-up, is but 18 in. 

Big cabin door— 36 in. wide x 33 
in. high— makes for easy access to air- 
plane. Roomy cabin is 44.5 in. wide. 
Rear scat lias adjustable seat back. It 
cm be quickly removed to supplement 
baggage area. Baggage compartment, 
20 cu. ft., is aft of rear scat and is 
reached through separate outside door 
measuring 20 in. x 22 in. 

Front cabin scats arc 4.5 in. apart 
and can be adjusted over range of 6 in. 
Cabin height, floor to hciSlInlng. is 
46.5 in. Seats arc big, comfortable, 
tending to lessen fatigue factor during 
long flights. 

Preflight and Starting 

Aircraft was picked up at New York 
tor cruise to Lock Haven, Pii„ where 
furtlier flight evaluation was conducted. 
Custom Coinanclic used for evaluation 
was first production model, N5000P. 
Dry weight of airplane is 1,445 lb. 
With about 40 gal. of fuel, 8 qt. of 
oil, 40 lb, of equipment and three peo- 
ple plus light luggage aboard, airplane 
grossed about 2,280 lb. M.iximum 
allowable gross weight of Comanche is 
2,550 lb., useful load is 1.105 lb. 

Wind was from the south, 16 to 20 
kt., and sea level pressure was 30.08 in. 
(1019.0 mb). 

Preflight and starting procedures are 
simple. Permanent checklist for takeoff 



CUSTOM MODEL iiistnimcnbitioii lins full gyro layout for insiniiuciil work; Super Custom 
will have Lear ADF-12E and Narco Mk- 2 Omuigator. Panel face is vacuimi-fonncd plastic. 



TAIL GROUP features one-piece "stabilator" flying slabiUzci having adjustable aiitl-seivo 
tab to provide control feet and balance. System requires abont 20% less area than a con- 
ventional horizontal tail. Piper reports. Rudder was swept to give jilane modem look. 
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ENGINEER OPPORTUNITIES AT RAYTHEON 



ARMY’S HAWK MISSILE destroys atUckers flying at even the lowest altitudes 
and in the blind zone oF conventional radars. Raytheon engineers at the 
Bedford Laboratory work on this and other vitaj missile projects. 


Advanced work with prime contractor 
for Army Hawk and Havy Sparrow III 

The caliber of Raytheon engineering is an indication of the qual* 
ity of our staff. Raytheon is the only electronics manufacturer 
with prime contracts involving complete systems responsibility 
for both air-to-air and surface-to-air missiles. 

As an engineer in our Missile Systems Division, you associate 
with men of top national reputation in stimulating small groups. 

Our expanding development has created interesting openings in: 
ELECTRONICS PACKAGING 
CONTROL SYSTEMS 
HYDRAULICS 
SPECIFICATIONS 


Send brief outline of experience and educational bacVground to 
G. P. O'Nui], Raytheon Missile Systems Division, Bedford, Mass. 

RAYTHEON MANUFACTURING COMPANY 



uiid hmdiiig ii located at top of nosc- 
V heel nell. beneath center of iiistru- 
iiicnt panel. Instruments, spread over 
uide, shock-moimtcd panel, and dual 
fl^ht controls, arc accessible to both 
pifots. Switches run across bottom of 
panel beneath which, on pilot's side, 
are located circuit breakers. 

Kngine quickly fired up after one 
prime shot. Engine instruments went 
right to the green— oil pressure, fuel 
pressure and oil temperature. 

Cockpit v isibility is good to all sides, 
Unusuallv wide tread of gear, 9 ft. 9.5 
in., coupled with large noscvvhcci— all 
nhecis. main and nose, are equipped 
with same sire -600 x 6 tire-made taxi- 
ing light and smooth. 

Airplane was taxied away from strip 
and rolled casilv across rough surface 
area with little jouncing evident. Brak- 
ing action was non-grabbing. Cleveland 
single-disk hydraulic brakes are uperated 
by single hand brake that hangs down 
from left instrument panel. 

Light pressure was rttiuired to acti- 
vate iiosevvhccl which, when extended, 
engages with rudder pedal system. 
Nosevvheel travel runs 25 dee. left or 
right. \Micn gear is retracteJ, linkage 
autuiiiatically discitgages to lighten rud- 
der load. 

Before takeoff elevator trim was ad- 
justed, via overhead tab liandle. And 
radder trim knob, located on riglit 
side of nosevvheel housing was nin to 
citicine right to counteract takeoff 
torque effect. .Auxiliarv' electric fuel 
pum^, used for takeoff and landing, was 

Standard takeoff was made with no 
flaps and full power. .Airplane went 
smoothlv- down tunwav- with minimum 
of rudder control. ,At 60 nipli. nose- 
wheel broke eroimd and Conumclic 
was airborne within 700 ft. 

Gear retracted quickly, within seven 
seconds and airplane climbed out effort- 
Icsslv at 95 mph. IAS. Rate of climb 
vvas'l.lOO ft. per min., pulling 28 in. 
MP and 2,500 rpni. PA-24 trimmed 
out mativ. Rudder trim easily compen- 
sated for torque. Despite climb angle, 
visibility remained good. 

Mixture Control 

Manual leaning was accomplished 
during climb, with mixture control be- 
ing retarded until engine ran rough, 
then advanced until smoothness was 
restored. W’liilc leaning is most effec- 
tive at 5,000 ft. and above, application 
at lower altitudes allows for lesser fuel 
consumption .and still won't starve en- 
gine. . 

At 5.000 ft., pulling 25 in. MP and 
2400 rprn.. holding 95 mph. IAS, rate 
of climb was 700 ft. per min. Airplane 
was leveled off at 8,000 ft. 

With power reduced frnm 755f at 
cruise aititndc-22 in. MP and 2400 


)02 
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rpin.— Comanche held 160 mph. 'I'AS- 
Stability during climb and cruise was 
excellent^ little Irini application was 

h'light to Lock Ilavcii was smooth 
and comfortable. Hanging rudder ped- 
als, which leave floor clear, give ample 
leg room for ''slretcliiirg." .Airplane 
requires little control pressure during 
flight. Soundproofing made easy con- 
versations possible. 

Comaiicnc’s good flight characteris- 
tics ate attributed to laminar flow wing 
and "flying tail" or stabilator. Latter 
consists uf single-piece horixuntal sur- 

trol wheel is moved fore and aft. Self- 
compensating anti-servo tab extends 
nearly full length of tniiling edge and 
can be adjusted in flight to compensate 
for loading variations. 

Ifori/.ontal slabiliaci area-52.5 sq. ft 
-is 20 to 25% less with stabilator tli.m 
v.ith conventional surfaces, according 
to Piper's chief design engineer, Krcd 
Strickland. Ratio of movement be- 
tween stabilator and tab is I to 1.5. 
Piper can change ratio of movement to 
get any control forces it wishes to build 

Cruising Range 

During flight, which entailed inter- 
mittent maneuvering and varied power 
applieatiuns, fuel consumption aver- 
aged 10 gal. per hr. I'liel is carried in 
two 50-gill, rubbn fuel cells in each 
v'.-ing. Standard fuel supply is 50 gal. 
for normal four-place operation, for 
additional range. 10 extra gal. can be 
carried tlirougli filler neck which ex- 
tends about one in. into the tank. 

When cells are filled to bottom of 
filler neck, each tank holds 25 gal. 
When filled to the top, each holds 30 
gal. 

Piper lists the following 8,000-ft. 
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Aviation Memo: 


Look what you get 
with 



structural location, 


See for yourself. Write for sample . 

The biggest nem 
in ^feners comes from . 



American i 
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CTiiising nmgc figures for Comanclic: 

• Standard fuel (50 gal-). 75% power— 
ROO mi. or 5 hr. living. 

• Standard fuel, economy cruise-920 
mi. or 6-2 hr. flying- 

• Reserve hiel (60 gal.), 75% power- 
960 mi- or 6 hr. flving. 

• Reserve fuel, economy cruise-1,100 
mi. or 7,5 hr. flying. 

l'’ucl selector valve is on floor be- 
tween pilots' seats and may be checked 
visuall)' or by feel. Kucl flows by gravity 
from tanks to gascolator, bcliitid co- 
pilot’s scat, low spot for drainage. 
Pressure from main tanks brings fuel 
to firewall where pumps take over. 

During cruise flight at 8,000 ft. 
ixivvcr was reduced to !9 in, MP and 
1.900 rpm. Indicated speed decreased 
slovv'lv due to cleanness of airplane and 
finally held constant at 120 mph. W'ith 
setting of 15 in. MP and 2,200 rpm. 
speed held at 110 mph. indicated. 

Stability and control characteristics 
remained good during slow flight. Piper 
again attributes this to aerodynamic tea- 
hire of laminar flow wing. 

Powtr-on .stalls were accoinplislied at 
S.OOO ft. 

With 15 in. MP. 2,200 rpm,. gear 
and flaps up. airpbnc was pulled nose 
high. Comanche buffeted well ahead 
of stall; brc.tk came about 62 mph. 
I.^S. Using standard recoven' proce- 
dures. maximum loss w-as less than 
200 ft. 

At s-imc power setting, gear down 
and no flaps, and gear down with full 
flaps, airplane stalled out at 65 and 
55 inph. [,^S. respectively, in racli in- 
stance there was (rarly pre-stall buffeting 
and almost a rcliichmce of the airplane 
to let go. Lateral stabilitv was excellent, 
slight rudder pressure coinpensating for 
minor falling off of wing. 

Power-Off Stalls 

Dropping down to 6,000 ft., same 
scries of stalls was accontplishcd with 
|x)vvcr off. With gear up, horn blows 
ami red warning light comes on when 
power is reduced to 10 in. MP. 

With gear and flaps up. airplane 
stalled at 63 mph, US. 6ear down, 
with no flaps and full flaps, stall speeds 
were 60 and 58 mph- indicated, respec- 
tively. At all configurations recovery 
was initiated with negligible loss of 
i'.ltitiidc. 

Holding airplane nose high, gear and 
flaps donn. vve dclihcr.itciv entered a 
scries of stalls, breaking from one and 
fiilling into the other, without applying 

■Airplane porpoised along, losing al- 
titude as it went, but retaining lateral 
stability at all times. 

"Final approach" stall, emphasizing 
safety aspect of airplane, was entered 
with airplane in landing configuration. 
Gear and flaps were down, power set at 
15 ill. NfP and 2,200 rpm. Airplane 


was pulled into 30 deg. bank, nose 
high, and tight turn initiated. Advance 
pre-stall buffeting again occiitrcd well 
ahead of stall and recovery was made 
with only 60 ft. loss of altitude. 

Quick Descent 

Though Coniaiiche is rcdlincd at 203 
mph. it docs riot tend to build up ex- 
cessive, dangerous speed in descent. To 
get down ill a hurry from 6.000 ft. we 
dropped gear and full flaps. With 
throttle back and rpm. at 2,200, ratc- 
of descent was 2,000 fpin. Indicated 
airspeed was but 110 mph. 

Prior to landing, airplane was slowed 
to 90 mph. on base, and flaps were ex- 


tended one notch, about 9 deg. Flaps 
have three extended positions— 9. 18 
and 27 deg.— with full flaps recom- 
mended for landing. 

\Vith speed reduced to 85 mph. on 
final, airpliiuc control and stability re- 
mained good- With full flaps and trim 
applied, airplane descended smoothly. 
Whnd vvas negative, and slight lift was 
cneountcred over the fence. .4fter float- 
ing a bit. airplane settled nicely and 
was brought to stop in slightly over 600 
ft. from touchdown, using minimum of 
braking action. 

Short-field takeoff was initiated with 
18 deg. of flaps extended. Second flap 
position got airplane off ground at 



Needling A Cylinder To Save Oil 


This Airwork Inspector is electron- 
icaUy checking the surface finish on 
a cylinder wall with a profilometer. 
This device registers the microacopic 
roughness of the cylinder walls— an 
important factor in controlling oil 
consumption throughout the life of 
the engine. 

Too rough a surface quickly wears 
the piston rings. Too smooth a sur- 
face keeps the piston rings from 


seating properly. 

It takes modem methods to 
measure cylinder wall finish— and 
determine when it has been lapped 
to the exact degree that best con- 
trols oil consumption. This test is 
one of Airwork's 27 precision cyl- 
inder rework operations- Together 
they produce a cylinder that con- 
trols oil consumption and conserves 
power during the life of the engine. 


Millville, New Jersey 


eUANCHES IN. 
WASHINGTON 

NEWARK • MIAMI ■ ATLANTA 
CieVElANO 
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. . . with P&P turbine meters and readout devices 


Here’s the ideal solution to flow metering prob- 
lems characterized by high temperature, high pres- 
sure, high flow volume, or rapid flow transients. 
Fischer & Porter turbine meters are inherently 
among the most accurate flow measuring devices 
available today . . . providing measurements ac- 
curate to of instantaneous rates. 

The low inertia, axially bdanced rotor of the 
F&P turbine meter gives optimum response to 
rapidly changing flow rates . . . providing positive 
information on changes as soon as they begin, not 
after they happen. A basic frequency output, directly 
proportional to flow, provides a common language 
easily fed to indicating, recording, or transmitting 
equipment. You can have digital or analog indica- 
tion . . . osdl]o8cop>e recording . . . circular or strip 
chart recording . . . digital totalizing . . . transmission 
or any combination of these. Here are just a few of 
the Fischer & Porter output devices you can dovetail 
with one or more turbine meters: 


PANEL FLOW RATE INDICATOR: Provides 
scale reading in desired flow units or in percentage 
of maximum flow. Includes amplifier which may be 
used to feed EPUT meters or integrators, and 
analog converter. 

“IN-LINE” DIGITAL INDICATOR: Direct digi- 
tal readout of flow information in desired gravi- 
metric or volumetric units. Automatically selects 
turbine meter outputs by flow range. 

DIGITAL TOTALIZER: Provides integrated flow 
information accurate to ! i%. 

FREQUENCY MULTIPLIER-CONVERTER: 
Extremely rapid response to transient flow signab. 
Sampling of eight points per cycle provides more 
information than conventional means. 

For complete data on the F&P turbine meter and 
some of the systems it makes possible, write for 
catalog. Address request to Fischer & Porter Co,, 
5217 County Line Road, Hatboro, Penna. 



FISCHER & PORTER CO. 

Complete Process Instrumentation 
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.ibout 60 mph. in about 100 ft. l.ittic 
Ijll-away was aidcnccd when flaps were 
raised after takeoff. 

Because ait|)lanc sits low to ground, 

high side. l\'ith no wind, ax .slight 
wind from the tear, as we encountered 
during evaluation, floating tendencs- is 
developed which, of course, cals up 
nmway. Until familiarity with landing 
characteristics is gained, quicker toiicli- 
down can be aceomplislicd tlirough re- 
duced flap extension. 

Wide gear holds airplane snug to 
ground. Safety snitch located in left 
main, actirated by weight of airplane, 
prevents gear collapse on ground sliould 
gear handle be accidentally flipped. 
Emergency Extension 

In the event of electrical failure in 
flight, gear may be extended mcchanic- 
ally. 

This is done by lifting floor plate 
and disengaging gear motor. Telescop- 
ing gear lever, located on floor be. 
tween pilot’s seats, is then extended to 
full length and moved full forward. 


Gear will drop into full down position. 

Gear cannot be checked visually in 
flight. However, in addition to horn 
and liglit, one may visually obser\-c slow 
fonvard or aft moseincnt of floor-based 
emergency- gear lever which travels in 
direction gear switch is flipped. Pilot 
also can "feel" the locking of gear as 
II falls into place. 

Three Models 

Comanche, as is the rest of the Piper 
line, is offered in tlircc models: Stand- 
ard, Custom and Super Custom. Dif- 
ference lies in equipment iiistallcd. 
Standard model is priced at S14.500 
without radio equipment or basic flight 

Custom Comanche has Narco 
Siiperhomer with VOR navigation unit, 
VMF receiver and i2-clianncl trans- 
mitter with nine crystals as standard, 
low frequency receh’cr with separate 
power supply, licadsct mike and two 
antennas, plus following flight instru- 
ments: artificial horizon, directional 
gyro, electric tuni and bank, rate of 
climb, clock, outside air temperatute 


gage, vacuum pump drisc and vacuum 
pump. 

Super Custom Comanche has all 
equipment of Shandard and Custom, 
plus Narco Omnigator Mk. II VOR. 
ILS, \'HF unit with 27 channel trans- 
mitter. 2-t cnstals standard, in place of 
Superlionicr and low ftequenev icceis cr, 
and Lear .VDl'-lZE (automatic direc- 
tion finder). Tliis model would gain 
about 20 lb, in radio sveight over Cu.s- 

Electrical ptosi.sions embrace a 12-\-. 
system with 33 amp. hr. battery 
mounted in firewall for easy access. .4 
35 amp. generator is standard equip- 
ment with optional 30 amp. generator 
oifered. Included arc instrument panel 
lights with rheostat, cabin speaker and 
headphone and mike jacks. 

Standard lighting includes naviga- 
tion, instrument, and front and rear 
cabin dome liglits. plus a landing light 
mounted at extreme end of each wing. 
Landing Lights 

Wing-tip landing-light setting aSords 
these advanhigcs: 
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Better performance, comfort and 



Come to AiResearch for the finest 
in conversion facilities, 
workmanship and service 


Tlie Convair conversions illustrated 
are typical of hundreds made on all 
types of ljusiness aircraft, including 
DC'3s, DC*6s, Lodestars and D-13s. 
A single visit to AiResearch Avia- 


tion Service can solve any conver- 
sion, modification or servicing 
prolilem you may liave. 

Here, in more than 150,000 square 
feet of floor space, we can install 


extra fuel tanks, the finest in radio 
and radar equipment and new, 
complete electrical and hydraulic 
syslenis, And we can provide tlic 
finest interiors custom-tailored to 
your individual requirements. 

In addition, we can satisfy all 
your service needs from turn-around 
service to comjilcte overhauls. You 
are invited to inspect our facilities. 
Please write or telephone for full 


THE 



CORPORATION 

^iPesearch Aviation Service Division 


• Doesn't destroy structural portion of 
leading edge. 

• Light doesn’t run through prop arc. 

• -Area covered is inucli larger than 


lator. which lias 
(plus , 

(plus I 


range of II deg. 
s one) up, and 25 deg. 

e protected with reset- 
table circuit breakers. Oi’erhead and 
forward panels arc made of U- S. Rub- 
ber “Royalitc” formed plastic. 

Four cabin ventilators provide each 
passenger with separate sources of out- 
side ait. Elach Ii.rs a click-stop dial 
which regulates amount of incoming 
air and diroction of flow. Cabin licatet 
and defroster, cigaret lighter, four ash 
trai's and coat hooks also are standard 
equipment. 

.Airplanes tun in standard color com- 
binations: while with blue, red or 
brown. Interiors arc shied in hvo-tone 
motif, using w-ashable Tt>’-lock as main 
npiiolstery material. 

Piper expects to run Comanche pro- 
duction to one aircraft per dav in 
December. 'ITicrc were four production 
models and hvo protohpes living at 
this writing. 

Witliin the year, company expects to 
be out with the first production model 
of its 250-bp. Comanche. (A\5' Nov 
26. 1956, p. 95.) Power will be sup- 
plied by Lycoming 0-5-10 six-evlinder 
engine. Aitpiiine is expected to'be 25 
inpli. f.istcr than the ISO-hp model. 

Piper official sbited that the 1959 
Comanche will gross about 2.S00 lb., 
compared to present 2.550. Companv 
expects present airframe to fake extra 
weiglrt and speed of new engine with 
only shglit modifications nccessatv. 

Sfruetnrally, the Comanche is de- 
signed for higli-volumc production— the 
company expects to turn out fire air- 


planes a day cvenhially— and also for 
case of maintenance in the field. -A 
prime objective was to derelop a good 
basic airframe with a long sales life. 
One official told Aviation Week that 
he belicrcs there is probably a market 
for. between 5,000 and 10,000 Coinan- 
clics dining tlic airplane’s production 
life. 


.As tegiirds production, the airpl.ine 
is compIctEly new and has notiiing in- 
terchangeable with previous Piper ait- 
emft. 

An indication of Piper’s plans to pro- 
duce l.nrgc quantifies of its new four- 
seater is extensive use of forgings in 
place of castings— the opposite of wliaf 
was done in the Apache. Company has 



Czech Heli-Baby Exhibited at Prague 

Ultra light Cxcch helicopter, designated tiie HC 2 Heli-Babv. taking part in an engineering 
exhfbit. lauds on the roof of a storehouse in Prague (above). Two seat helicopter, designed 

of 75 %h„ range of Hi mi. (AW Sept- 3. 1956, p. 79). ’ 





This shipboard oxygen generator, shown under test, 
gave an entirely new slant to on-location oxygen 
production. Developed by Air Products to supply 
breathing oxygen on aircraft carriers, it was the first 
such generator that could operate successfully on a 
pitching, rolling ship. Its design called for intimate 
knowledge of the low-temperature proces.sing tech- 
niques that extract valuable gases from the atmosphere. 

This is but one in a string of Air Products "firsts” in 
low-temperature processing. Others range from tiny 


instrument systems to the largest tonnage plants ever 
built for generation at extremely low temperatures. 

As the pathfinder in low-temperature work, Air 
Products has gained an unmatched wealth of precise 
data and know-how that may well hold the solution 
to your particular problem in the separation, puri- 
fication or liquefaction of gases. These resources, plus 
long experience in the administration of government 
contracts, are at your command. Call, or write us 
at P.O. Box 538, Allentown, Pa. 





New Travel Air Line Gets Rolling 


First photo of Bcccli Aircraft Corp.’s production line for its new fouc-piacc light tniii Travel Air business plane shows some of the 

to go to eustoincis in' 19SS, witlr price for basic airplane Mug 549.S00. .Addition of new model will give Beech Distributors a line 
of four business aircraft, uf w'hicb three— Travel Air. Twin-Bonanra and Super 18— arc twin-engine t)pes. 


fcuiitl that on large volume output, ini- 
tial higher cost or forging dies is more 
tliaii offset by being able to amortize 
this expense compared to continued 
cost of X-raying castings. Piper says 
tli.at the reason for use of castings in 
lire .Apache was that the company never 
expected to build as many of these air- 
planes as it has. Piper has alrcadv pro- 
duced 1,200, 

Location of Forgings 

Forging arc employed in the landing 
gear housing, gear .ittaclimciit point in 
the wings, balance ivcight to which sta- 
bilator control cables arc attached and 
T-shaped fitting over tire stabilator con- 
trol tube. Nose gear drag link is a no- 
draft forging that requites only drilling 
of four holes to attach to the fusclagc. 
All aluminum forgings are supplied by 
Kaiser Aluminum. 

Fuselage com]>riscs three major as- 
semblies; forward portion comprising 
cabin and baggage compartment, made 
ill upper and fower sections, and a 
single-piece aft fuselage tipped by a 
separate tail cone. 

Lower Forward fuselage section con- 
tains the structural heart of the air- 
plane. Two hcaw longitudinal beams 
of flat sheet stock run from the firewall 
back on cither side of the nosewhcel 
well, decrease in height to pass under 
tlic main spar and increase in height 
again to the rear of the ba^age eoin- 
]xiTtment. These beams take aft land- 


ing gear loads from the nose wliccl 
and prosadc the lower fuselage with 
good bending stiffness, also act as a keel 
to absorb belly loads in eient of a 
whccis-up landing. 

Another pair of constant thickness 
Hat stuck h.vt section be.ims tun from 
the upper firewall back along the sides 
of the fuselage, jogging up at the rear 
seats and str.iightcniiig out over the 

tinuous from the firewall to the front of 
the baggage compartment— a splice car- 
ries to file tear of this section. Beams 
liandle engine mount bending loads, 
also rcliei'c main bending loads incurred 
by window and door cutouts in the 
upper portion of the fuselage. 

Sections Easily Repaired 

Rear section uf the fuselage is com- 
prised of conventional formers attached 
by non-continuous stringers. Rear and 
forward fuselage assemblies are attached 
simply bv riveting forward fuselage skin 
overlap to teat fuselage skin. Such 
makeup makes it possible, in event of 
extensive damage to rear of the fuselage, 
to replace whole sections here by re- 
moving attaching rivets and without 
having to cut through major fuselage 
structure. 

Skinning is done with rclatiscly small 
area flat stock— only formed skin sec- 
tions ill the entire airplane arc the cock- 
pit dome, tail cone, engine co«l and 
wing tips. Basic skin is .028, although 


under the fuselage, between the spars, 
thickness increases to .051. 

Tapered wing is a losv-dnig laminar- 
flow configuration utilizing National 
Advisors Committee for .Aeronautics 
0-12A2l'5 airfoil section througlioiit. 
Main spar uses identical top and bot- 
tom extrusions as spar caps out to about 
two-thirds of the span, conventional 
channel sections out to the tips, String- 
ers, cut in 12-ft. lengths, arc bulb scc- 

Wing Assembly Technique 

Wings arc assembled in forward and 
rear section jigs. Skin is wrapped 
around the nose section and fastened to 
the main spar cap strip with holding 
rivets- W'hcn fonvatd and tear sections 
of u'ing are assembled, rear skin is 
slipped under the front skin and struc- 
tural rii-eting is done through the skins 
and spar caps. Tccliiiiquc frees nose 
and teat wing section jigs to turn out 
assemblies, with final jig used to tic 
all sections together. 

W'ing is flush riietcd as fat back as 
the mam spar which is about 45% of 
the mean chord. 

Main uing spars pass through and 
hang from castings on the sides of the 
fiiscTagc, butt together under the rear 
scats and arc jointed with top and bot- 
tom splice plates to form a continuous 
spar from wingtip to wingtip. Front and 
rear spars ha\c fittings built up of flat 
stock. There is a triangular tubular 
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Consuh frvehairi's Experien<ed Engineering 
And Production Staff With Any Problem In 
Missiles Hondling Equipment 

Whether your problem concerns weapons as large as the 
famed Redstone or as small as the alr-to-alr Falcon, 
Fruehauf has expert, experienced engineering and pro- 
duction help to offer In the packaging and handling of the 
units. This experience Includes many different types of 
packaging and cradling units, including the channel- 
shaped pallet type and the conventional rectangular box 
type. Facilities at Fruehauf's U plants are Ideally adapted 
to the manufacture of steel, aluminum, or stainless steel 
containers and thermo-insulated containers as well. 

Containers developed to date with Fruehauf assistance 
have been operative from assembly to launching area, 
with a single container serving as a cradle during final 
assembly and check-up testing, as a container during 
storage or shipment by air, land, or sea, and as part of 
the erecting and launching mechanism unit itself. 

Send now for full information. 


MISSttTPRODUCTS DIVISION 


^"^World's lorgesi Builder el Trucl-Traiter* 

FRUEHAUF TRAILER COMPANY 

>87 Harpar Avenue e Detroit 32, Michigan 

PLEASE SEND FULL INFORMATION ON FRUEHAUF 
DEFENSE CONTRACTS CAPABILITIES. 



tniss structure connecting main spar 
ti> a fuselage carry, through structure 
ns tlic rear spar to dissipate niiig rota- 
tion loads on the main spr. Wing skins 
varr- from .051 at the roots to ,0:5 at 
the tips. 

'to facilitate field maintenance, the 
landiirg gear orifice tube assanbly and 
iitain strut and fork assembly are intcr- 
diiiiigcablc in all tlircc positions, main 
and nose gears. Main gear scissors as- 
sembly is intcrcliangcabk on the main 
landing gears only. Liners can be 
changed on tlic Cleseland brakes nitii- 

and biceding fluid. 

Interchangc.ibility is also possible 
nith both ailctons— only rcc|Uiteinent is 
that the tno-poiind balance weight arms 
arc reversed in the course of a snitcli- 


Two Ocean Crossings 
Made by Piper Apache 

Piper Apache light In in recently com. 
plctcd a 22.000-mi. tour of Kuropc. the 
Middle East. Africa aiid-Soiitli Ainetiea. 
during which the airplane crossed the 
North and Soutli Atlantic. .According 
to pilot lOaii W'alcott, Jt.. tlic trip was 
made nithout touching the airplane ex- 
cept to fill tile banks and make one 
oil change. 

Walcott was accompanied on the 
trip by his wifc-cxccpt for the ocean 
crossing, which she made by scheduled 
airliner so tliat extra fuel could be car- 
ried in the Apaclic— and t’rank Emmett. 
Coca CnI.i cxccutisc, a non-pilot. Trip 
took just imdcr tlitce mouths to com. 
plotc and totaled 140 flying liours, of 
nliieh approximately 15% nns on in- 
struments. 

Auxiliary tankage gas'C tlie plane a 20- 
br. range on ocean crossings. 

North .Atlantic flight from Caiider 
to Shannon. Ireland, was made in l4f 
lir. bucking headwinds all the na\ ; the 


South Atlantic crossing took 15 hr. via 
Dakar, Saiegal to Recife, Brazil. Nas i- 
gation and comniuiiicalions equipment 
included a Lear ,ADI’, Sunny Soutli 
long-range radio, and Narco Mk.ll 
Omnigatot and Simplcxcr. 

PRIVATE LINES 


“Aviation Alphabet Scoop” is 48- 
page booklet explaining 2,500 aeronau- 


L. B. Sinitli .Aircraft Coip. opened 
a ’inillion-dollar" 80.000-sq. ft. fueilitv 
at Miami Internationa! Airport for oscr'- 
liaul and inndilieation of business, air- 
line and iirihtary aircraft and equip- 
ment. I'irui iiowciiiplovs 1,S00 and lias 
an annua! payroll of S8.725.000. It 
started operations in 1947. 

Thice-cylindcr two-stroke radial en- 
gine, descloped for light aircraft and 
lielicoptcrs. rcportcdlv wciglis 24 lb. 
and develops 28 hp, with 21 cu. in. 
displacement- Powcrplant has been en- 
gineered by \A'. C. Jolinson, 6631 Elgin 
St., Los .Angeles. 

Okanagan Helicopters. Ltd., Van- 
comet. B.C., has added a Bell 47f heli- 
copter to its fleet of 26 Bells and 18 
Sikorskys. Model 47J incorporates an 
extra nandow in the lower right-liand 
tomer of the riglit door, to permit eas- 
ier dowmi-ard sutseillancc while on 

Crash Injury Research Division of 
Cornell University, fomictly at La 
Guardia .-Aitport. N. Y., has leased 
Space at Sky Harbor .Airport, Phoenix, 
Atix., to be closer to the major airframe 
manufacturers on the W'est Coast. 


CHIEF OF 

ELECTRONICS 

DESIGN 

To manage elecironics design for missiles 
and manned aircraft in Chance Vought’s 
expanding Electronics Department of 
over 500 personnel. Candidate for this 
high-echelon position must be a creative, 
imaginative leader with a Doctor’s degree 
in Ei^neering prefened, but at least an 
M.S. in Engineering backed up by 10 to 
15 years of engineering experience. 
Responsibilities will cover design activities 
in die fields of radar, radiation, servo- 
mechanisms, fire control, communications, 
support equipment, all types of guidance, 
reliability and product design. 



’OIMGH'T AIRCRAFT 

P. 0. Box 5907 Dallas, Texas 
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LEADERSHIP 

has a large following 

Behind the leadership at Rohr is a large 
company- of proven skill ... a company of unique 
engineering ability that plays a major role 
in the production of very special aircraft parts. 

Today, Rohr manufactures over 30,000 different 
parts for most of America s leading aircraft 
builders , . , and is widely known as the world's 
largest producer of ready-to-install power 
packages for airplanes. 

Today in addition to power packages for many of 
America's leading military and commercial 
planes. Rohr has been chosen to build complete, 
leady-to-install power packages for great, new 
Jet-powered airliners such as the Convair 880, 
the Lockheed Electra Propjet, and the 
Boeing 707 (shown below). 





t 


Dwindling Aircraft Market Caused 
Production Halt of Cessna’s 620 


Wichita— Dwindling market caused 
by airlines’ moves to dispose of large 
numbers of piston engine aircraft in 
prcpatalioii for jet transports (AW 
Sept. 2, p. 37) was major factor in 
decision by Cessna Aircraft Co. man- 
iigement to cancel further work on its 
Model 620 four^;ngiuc pressurized 
business plane. 

Development Cost Rose 

Cost of developing tlic airplane to 
meet Civil Aeronautics Administration 
part 04B transport category require- 
ments also were liighcr -than orignrjlly 
contemplated, .nccocding to sources 
within the company. Increased costs 
placed the airplane in an unfeasible 
price area— considering the reduced mac- 
ket potential and necessary breakeven 
point-all obstacles to quantity produc- 

Ironically, another important dtvcl- 
ojjment that slimmed Cessna's market 
for the 620 has been the rapid accept- 
ance of the light twin business plane- 
in nhich held its Model 310 is a strong 
contender. Business use of these new 
airplanes has markedly cut into the rate 


of growth of larger multi-engine types, 
industry observers note. Cessna spokes- 
man confirmed that this was also a 
factor in reducing the 620’s market 
potential. 

Cessna indicates that these were the 
major reasons fur dropping the 620 be- 
fore it got into additional high expen- 
ditures needed for production— it catc- 
goiically denies that any technical 
problems bad developed. 

CanccHatioii was the licavicst blow 
suffered by a business aircraft manu- 
facturer in past several years. Immedi- 
ate effect is layoff of some 300 person- 
nel connected with the 620, although 
the company states that it is telocatiug 
some on other programs. Officials re- 
fused to disclose how much it had 
invested in the program. One proto- 
tvT>e has been flying since the siminicr 
of 1956 and recently passed Phase I 
flight tests for CAA. A complete ait- 
frame, minus engines and equipment, 
was built for static testing. Eitst pro- 
duction models of the nine- to eles-cn- 
p-assenger transport were scheduled to 
come off the lines of the now Wallace 
Plant in early 1958- 


Cessivj’s board has voted the regular 
quarterly cash dh’idend of 35 cents pay- 
able Nov. 15 to stocklioldcrs of record 
on Nov. 5. Sales of $70 million in 
Eiscal 1957 exceeded presious year's 
$66 millian. but incrca.se was duo 
mainlv to increased militars business. 

Earnings for Kiscal 1957 vs-cre $5-05 
per share contrasted with $5.48 pet 
share in 1956. reflecting losser profit 
margins from military business, also 
increased engineering costs- Reeait 
pavmcnt ceilings imposed on contrac- 
tors by tlie Ait Force has required 
Cessna to secure addib'onal financing. 
Cnmpmy expects 1958 fiscal year mili- 
tary s’olnmc to equal year past if no 
schedules ate changed. I'otal business 
in Fiscal 1958 is expected to mss $70 
nriilion, according to Cessna President 
Dwaiie L. Wallace. 

Douglas Aircraft 
Large dcs'clopment write-offs of the 
Dougfis DC-8 jet transport program 
and the conservative policx' nf writing 
down inventories on initial DC-8s to 
the estimated recovers' value continued 
to reduce Douglas Aircraft Co.'s net 
earnings for the first three quartets of 
Fiscal 1957, tlic company said- 
Douglas reported net earnings of 
$26,030,472 on sales of $828,417,000. 
Current earnings were reduced to $24.- 
710,406 or $6.67 pa share by a re- 


NOW AVAILABLE 


FORCE BALANCE INSTRUMENTS 
FOR FLIGHT TEST THAT 

REDUCE RECORDING AND 


TELEMETERING ERRORS BY 


A FACTOR OF 10 


Your inquiry is 
ALTITUDE TRANSDUCERS 
INDICATED 

AIRSPEED TRANSDUCERS 

ABSOLUTE PRESSURE 
TRANSDUCERS 

DIFFERENTIAL PRESSURE 
TRANSDUCERS 


invited regarding: 

MACH NUMBER TRANSDUCERS 
ABSOLUTE PRESSURE 
RATIO TRANSDUCERS 
DIFFERENTIAL PRESSURE 
RATIO TRANSDUCERS 
LINEAR ACCELEROMETERS 
ANGULAR ACCELEROMETERS 



Wallace O. Leonard, Inc. 

373 South Fair Oaks Avenue 
Pasadena, California 


Telephone SYcamore 2-7131 
TWX-Pasa.Cal. 7321 
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Looking for solutions? 

AMF has missile experience you can use 

• Building a reliable missile system introduces problems ot every step . . . the 
kind AMF solves doily. From drowing boord to torget, AMF is constontly 
bridging the gop between missile concept and performonce. • This wealth 
of experience, goined as a leoding contributor to numerous mojor missile 
programs, can produce the solution to your porticular problem, • For a full 
description of AMF engineering and production focilities in the missile field, 
os well as a review of their performonce, contact the AMF Defense Products 
Manager in ony of the cities listed below. 


AMERICAN MACHINE & FOUNDRY COMPANY 


iicgotiatioi. rufimcl for Ihsail 195? of 
SI, 320.000, |5iiicl during tlic first miar- 
Icr. lire refund has been .ippealed by 
Douglas. 

Earnings figures compart with a net 
of S20, 596,000. or S5.56 per share, on 
$711,286,000 sales of the same period 
in 1956, 

Dongla.s docs not expect that current 
inilitars financing restrictions will cur- 
tail its production programs ot result 

I he coinpatir ’.s backlog of S 1 .90 5.000.- 

000 on .^ui. 31 was ooiily di'-ided 
lichvcen military and commercial or- 
ders. Military contracts are well divided 
between the three armed services. 
Bell Aircraft 

Bell .Mrcraft Corp.’s s;iles and earn- 
ings dipped during the first three c|uat- 
ters. compared to the same period last 
vear. Sales were SI 51,366.1 56 in eom- 
lurisrm to SI 56.197.799 last year, and 
'ict income for the fii.sl three quarters 
.\-as S3.0S9.271 compared to S4.-I89,- 
053 for that period last sear. 

This scar's eaniings per share are 
51.16; last year the first three quarters' 
earnings were SI. 73 per share. 
Chance Vought 

Chance Vought .\ircraft Inc’s in- 
come for tire first nine months was 
S3. 37 per share, conipated to S1.84 
per share for the same period last year. 

The coinpanv has a backlog of SdH, 
OUO.OOO in nhfilled orders. Sales for 
the first three quarters this vear toealed 
S145.47d.079, compared to S77.147.- 
535 last year. 

Rohr Aircraft 

Rohr Aircraft Corp. reported that 
wiles of 5115,765,922 for the first three 
quarters produced earnings of $3,727,- 
000, or S4.14 pet share. In the previous 

1 cat comptable sales were S90.027.159 
and earnings S3.49 per share. Backlog 
cm July 31 was S251.000.000. half in 
eommeicial orders. 

Republic Aviation 

Usual figure for order backlog was 
eliminated from Republic Aiiation 
Corp.'s third quarter financi.il report 
because of defense cutbacks and uncer- 
tainties in the ]'-105 program. Sales 
for the nine months ended Sept. 30 
totaled 5220,744,918, and net income 
nas S4.S90.418 or S3.32 a share, lliis 
Lumpte-d with S232.570.17S and net 
mcome of S4.814.000 ot S3.27 a share 


Martin Co. 

Martin nine months sales totaled 
S308.186.62I compared with S228,- 
766.424 last tear. Net income of S6,- 
503.049 compared with 57.311,022 last 
year and earnings per .share were S2.22 
eompred with S2.58 la.st year. 



How practical Cherry Research 
gives you better Blind Rivets 
and Lockbolfs 


Cherry Rcscareh is no ivory tower 
operation. Instead it is conducted 
by practical men who arc familiar 
with aircraft production line prob- 
lems and know how to solve them. 

Experience, together with an 
understanding of the stresses in- 
volved in the operation of modern 
aircraft, missiles and rockets, is 
their basic research tool. 

A determination lo serve the 
aircraft industry to the best of 
their ability is the force which 
moves these specialists to develop 
better blind rivets and lockbolts’. 

Equipment for determining the 
behavior of fasteners under heavy 
loads at elevated temperatures — 
for comparing dimensional accu- 
racy — for checking fatigue and 


sheer strength — for examining the 
grain structure of the metals — is 
at their command. 

These factors and a lively im- 
agination combine in the Cherry 
Research and Development De- 
partment to give you the fasteners 
needed now and tomorrow for 
etbcienl aircraft production. 

These are reasons why the air- 
craft industry depends upon the 
Cherry Division lo supply fasten- 
ers which make possible better 
design, speed production, and re- 

For information on Cherry fas- 
teners and the tools for installing 
them, write Townsend Company, 
Cherry Rivet Division, P, 0. Box 
2157-N, Santa Ana. California. 


CHERRY RIVET DIVISION 

5 SANTA ANA, CALIFO^RNIA 

Townsend Company 

ESTABLISHED 18Id * NEW BRIGHTON, PA; 
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FOR medium/long RANGE 
AIRLINERS 

THE 

ROLLS-ROYCE 

AVON 


TURBO JET 



The Civil Avon poivers the de Havilland Comets ordered by 
British Overseas Airvays Corporation and British European Airivays and 
the Sud-Aviarion Caravclks ordered by Air France and 
Scandinavian Airlines System. 

Backed by the unique experience of Rolls-Royce in over 
3,000,000 hours in the operation of gas turbines in airline service, 
the Civil Avon has been developed to give 
low fuel consumption and long life between overhauls. 


ROLLS-ROYCE LIMITED • ENGLAND • SCOTLAND • CANADA • AUSTRALIA 





What’s it like to be 


EMPLOYMENT OPPORTUNITIES 


SPRAGUE 



MECHANICAL DESIGN ENGINEERS 





SMALL AIRCRAFT ENfi/NE DEPARTMENT 

G E N ERAL^ EL ECT R I C 



What is 
four problem? 











menl Section of Aviation 
Week. 



EMPLOYMENT OPPORTUNITIES 


ENGINEERS & SCIENTISTS 
INTERESTED IN 


FLIGHT 
PROPULSION 
LABORATORYo. 

GENERAL 


RE-DESICy JOB SPECIFICATIONS 
TO VTILIZB YOVR TECHNICAL 
BACKGROUND TO THE FULL 

...where your exporionco ie 
Opporlunitles now exl«t for highly flUtlU 


plea applieahlo to Jet and rocket propuUion 
ayatena that are planned to operate up to 
Mach 5 and beyond. FPL is intercated in you 


APPLIED ^ 

COMBUSTION • MECHANICAL DESIGN 
* ANALYSIS . NUMERICAL ANALYSIS 

LURCICAL THEORY & PROCESSING 
• ABRO-THEBMO ANALYSIS 




Write Ur. Mark Petare, 
BaUdina 100 
nepartmeilt 5S-WS 
ElSght Tnpuleion Lab. 




_ ELECTRIC 

CrNCINNATI IS, omo 


SEARCHLIGHT SECTION- 



FOR SALE 

6 DC-6's 

Airline Configuration 

0 Time Since Overhaul 

6 DC-4's 

Cargo & Airline 
Progressive Overhaul 

2 C-46's 

1 Cargo-Passenger "F" 
Model and a "Like New" 
Cargo "E" Model 

14 LODESTARS 

6 Executives & 8 Airliners 

Call, Write or Wire 

MADDEN & PLAYFORD 
AIRCRAFT, INC. 

?. O. BOX IB6, I.A.B. 

MIAMI 4S, FLORIDA 
Phene TU-7-9521 — Cable: Madplay 



INVITATION TO BID 

DC-3 AIRCRAFT 

We will accept bids on fve DC-3s 
operated until recently by Trans 
Conodo Airlines. Aircraft are in ex- 
cellent condition and fully equipped. 
Bids accepted until December 15. 
Foreign currencies considered. 
Wrile, wire or phone for bid fomt. 

lUND AVIATION (CANADA) LTD. 
MONTREAL AIRPORT, P. Q. 
MEIrose 1-3S19 


)3i 
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SEARCHLIGHT SECTION 


SALE OR LEASE ^ 




Come Visit our new hangar 

Pompano Beach, Florida 

airport— by Hillsboro Lighthouse 

NO LANDING FEE — NO TRAFFIC 


—furnishing full mointanonce, convorsiort, inspaction and ovorhouls for privaro 
business operoted DC3-C47, Lodestar, and DIBS, with complete Instollolion and 

BO, 91 and 100 actone gasallne. Extensive recreational facilities on and next to 


Executive Aircraft for Immediate Delivery 
See them at Pompano Beach 


Deluxe Super 92 DC-3 




.r, fnadltUd Itont bvlkhaad. It 


Aero Commander 


C18 Beecheraft 




Grumman Goose 




A/so - to your own order 
Super 92 DC-3 Low Time C47s 








Grummon Gooses 


Remmert-Werner 


ST."'i<WIS 

Lambert Field 


Inc. of 
TOLEDO 
Express Airport 


Inc. of 
FLORIDA 
Pompano Beach 


AVIATION 
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BUCKETS 

and 

BLADES 
for AGT 

We design and build: 

• Forge Dies 

• Irrveslment Molds 

We machine to 

e Solid Stock 

• Centrifugal Compressor 

Wheels 


n 


fierm-electric 

■TERS CO., INC. 
aca, New York 


LETTERS 


Reaction to Editorial 
On Missile Radar 







How you can save time and money with 

Harvey Aluminum Impact Extrusions 


Many engineers and designers are overlooking the 
exclusive advantages of aluminum impact extrusions. 
This advanced metalworking operation offers design 
flexibility; versatility of alloys; draft free, close 
tolerance parts requiring miuimtim machining; smooth 
surfaces; and significant savings in man hours, 
machining, and material. 

Custom configuration 
with precision tolerances 

Typical applications of Harvey Impact Extrusions arc 
illustrated below. Harvey Impacts have a smooth 
surface and require no machine finishing for most 
ordnance, airframe, and missile applications. Harvey's 
integrated services provide an economical, quality 
product that meets all specifications of high strength, 
light weight, resistance to corrosion and heat, critical 
tolerances in wall thickness, ma.\imum heat conduc- 
tivity, and low unit cost. 


Harvey Aluminum leads 
in impact extrusions 

Harvey pioneered in tlie impact extruding of intricate 
configurations. This experienced ieadersliip, plus tech- 
nical know-how and tlie most advanced facilities, ate 
available for your own specialized design requirements. 
The integrated Harvey engineering team of researcli, 
design, metallurgy, and quality control will expedite 
your product from drawing board to finished product 
tjuickly, efficiently, economically. 

If you have a design that calls for hollow, closed end 
sections. -.high strength... zero-degree walls and 
surfaces, unusual length to diameter ratios, integral 
ribs, fins, and bosses... close tolerances. ..with volume 
production, low unit cost. ..your Haruey Field 
Engineer will be happij to show you how Haroey 
lm)iact Extrusions can help solve your design problems. 



ROCKET FIN with Integral guiding ranes 



LANDING GEAR COMPONENT 





HARVEY i 

XiLluminum | 
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3d General Motors Power Team 
Prop-Jet Engines 
and Aeroproducts Turbo -Propellers 
Marks Another Milestone by Receiving 
CAA Approval for Commercial Operation 



CAA AFFIRMS DEPENDABILITY OF ALLISON PROP-JET POWER. Another major step toward com- 
mercial airline operation of Allison Prop-Jet power in the Lockheed Electra has been accomplished with 
the on-schedule approval of the Allison Model 501-D13 Prop-Jet engine and Aeroproducts 606 Turbo- 
Propeller by the Civil Aeronautics Administration. Backing up the qualification test were 80,000 hours of 
development time on test stands, over 75,000 hours of experimental and service flight time and testing of 
engine components for an additional 50,000 hours. Approval of the CAA brings one step closer air- 
line operation of this matched General Motors power team for the jet age in air transportation. 



ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 





